
FERGUSON DUBOIS PH OF CIOTTING AND CIiriTED BLOOD 


665 


toidancc ^M1ll the IooIjIo Indiohtic dissotiition ol the oi^ame salt (\ mfia) 
(‘itiati sohdions an known to lone hut liltlo hufici \aluc (a fact not taken mlo 
.iLcounl b\ I\k‘llon, 1022) .iiid sonic simido tests wcic sd up to illustiatc tins 
point 

B Two test tubes, oacli containine; 10 ce of tlie usinil phosphate buftei 
nnxtiuc at pll = 72 + 5 diops of 0 2 pei cent phenol red indicatoi, wcic placed 
in Cole Onslow compaiatoi along with another similni tube containing a like 
amount ot pliosphate and indicatoi at pll, 7 4 A fom month old 10 pei cent 
solution of sodium citrate was iim into one of the pH, 7 2 tubes and a coi 
lesponding amount of distilled watei into each ot the other tubes After the 
addition of 6 oi 7 c e of the citiatc solution a coloi cli ingc became detectabh 
(as compared with the control) Some 14 oi lo cc of citiatc was leqiiued be 
loio the eoloi matched tliat in the (watei ed) pll, 7 4 tube 

C A specimen of labbit ^enous blood (collected iiiulei oil) was subdivided 
between tonometcis containing, lespcctuelj, (a) one half, (b) twice, and (c) 
6\e times as much of (the same) 10 pei cent sodium citiatc as of blood The 
coi responding pH values, v\ith tlie glass elect i ode (no gas leakage), were (a) 
6 91, (b) 7 01, and (c) 7 03 Although time intonals weie not leeordcd in this 
CNperinient, which, therefore, takes no cognizance of the “acid shift” noted 
above, nev eidheless, the determinations v\eie all made v\ithiu an houi oi two 
and, in all piobabilitv, do indicate the alkalimzing effects of laiffc amounts of 
citrate solution 

DISCUSSION 

I pi/ Shod Coagxdatwn — Hobei (1903) could find no pH change 

duiing blood clotting lie used the tjpe of hjdrogen electrode with which 
Michaehs (1914) lecoided an acid shift due to “the deposition of fibrin on the 
platinum ” Ross (1921), using the dialjsis technic of Dale and Evans (1920) 
which employed an indicatoi method said to be “of the same older of ac 
cuiacv as the H electrode,” found no change (within + 0 02 pH) in oxalated 
blood befoio and aftci lecaleification Kngclmass (1922), using a H electrode 
reported an “alkaline shift” of pH = 03 dm mg tlie clotting of diluted o\alated 
plasma and picpaicd fibiniogon bv a puiificd thiombin solution He made no 
effort to contiol {intcx aha) the gas cquilibiia Hiisch (1924) used a delicate 
eoloi imcti 1 C method of dctcrmimng pH b} means of an mdieatoi (ciesol red) 
and the ICcuffcl Essei color analjzer Representative color readings were 51 
per cent at pH == 7 45 and 60 per cent at pH = 7 36 The quoted pH values 
lepnscnt the average determinations on plasma and seium (respeetivclj ) in 
10 samples of rabbit heait blood collected, centrifuged, and examined undei 
a laj ei of paraffin oil to prev ent gas loss The acid change, av eragmg 0 09 pH, 
was not observed piioi to clotting in 3 cases which failed to coagulate in htdf 
an hour, but it was detected befoie that time in several samples which clotted 
carlv” Havard and Kenidge (1929), using the glass olectiode (Kcindgc’s 
pattern, 1926) to investigate acid changes in shed blood (see Htei) noted, 
incidentallv , that clotting iii the eleetiode pipette made no diffci*cnce to the 
pH time curves obtained In some experiments at room temperatme the pTI 
remained constant during coagulation Laug, 1934 (v mini), v\itli llio 8liu)ic 
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(1931) glass eiectrocle, also recorded that clotting. in the apparatus failed to 
modify these “acid-shif1s/‘ Eagle and Baumherger (1935) used the glass 
electrode of Bainnbergcr to demonstrate the absence of pH change in the 
clotting of fibrinogen by tJirombin. 

Our experience with the DuBois glass electrode follows up the lead of these 
recent worlcers and lielps to establish beyond a reasonable doubt tliat no sig- 
nificant change in pll (with instruments able to register accurately to within 
0.005 or 0,01 of a pH unit) results from blood eoagulatiou. Dismissing Kugel- 
mass’ anomalous and poorly conti^olled data, it would seem reasonable to explain 
Hirseh’s i*esulls on the basis of the ^‘acid-shift’’ which we shall review in the 
succeeding section. 

11. The “Acid-S/n’/f” in Shed Blood . — ^Lovatt Evans (1922) reviewed the 
earlier literature, dating from Zuntz (1868), to show that the CO^ capacity of 
shed blood was highest immediately after witlidrawal and usually suffered con- 
siderable reduction when the blood was allowed to stand outside the body. He 
gave good evidence that the cliief cause of the jfiienomenon was the accumula- 
tion of iaetic acid due to glycolysis. The “acid-shift” was irregular in in- 
cidence and magnitude. It did not occur in sepai’ated plasma but only in the 
presence of corpuscles, especially tlie leucocytes (Maclean and Weir, 1915). It 
was accelerated by previous lowering of the COo-tension (Slellanby and Thomas, 
1920; Henderson and Haggard, 1920). Evans found that tempei*ature pla 3 "ecl 
an important role. An initial chilling of the blood greatly retarded glycolysis 
and the acid change. Even witliont cooling it could be checked for at least 
half an hour by 0.4 per cent of oxalate (ilacleod, 1913) plus 0.1 per cent of 
fluoride. A small correction (0.9 vols. per cent for each 0.1 per cent NaP) was 
necessitated by the reduction in CO^ capacity by the added fluoride itself. 


Havard and Kerridge (1929), mthout disturbing the gas equilibria, meas- 
ured tlio pH of wliole blood (at 38® C.) using Kerridgo’s (1926) modification 
of the bulb-type glass electrode. They, too, obseiwed an acid-shift averaging 
pH == 0.05 wl)ie]i set in within two or six minutes (sometimes longer) after the 
blood had beeii dra\nx and lield in the electrode. Clotting did not alter the 
pH dime curves. Blood corpuscles were necessary, the seimm and plasma show- 
ing no pH variations, although centrifuged laked blood did. The acid change 
was markedly retarded at room temperature and completely stopped at 0® C. 
It was not affected by substances whicli inhibited (a) coagulation (oxalate, 
finoride, lieparin), and (rather anomalously) (b) glycoB’^sis (NaP, 0.06 per 
cent). After a flattening out of the pH dime curves a later acid drift developed, 
leading them to emphasize the earlier alterations as a “first acid change.” A 
few indefinite attempts at lactic acid estimations (and the foregoing considera- 
tions) caused them to avoid any correlation of the acid change with Evans* 
'Ayeolytic reaction. 


recently reinvestigated the problem with the aid of Stadic’s (1931) 
careful controls. He could not separate two pha.ses of acid 
n^vatioircuw! change occurred from the commencement of ob- 

to an Hi minutes after withdrawal of blood) and amounted 

‘ ^ 3go Q ) Q q08, 0.007, 0.004, 
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0 004 (oi a pH unit) iii succe'ssnc fi\e minute intci\<il«? Tiic Oatci pointed to a 
tontmuous ‘acid shift’’ luimnio paiallcl nitli lactic acid pioduction The fact 
that the change nas most inaiked in tlie hist ten minutes suggested that glj 
eol^sis ^\as espccnlh Mgorous at the outset riuoiidcs neie able to check the 
acid change if picscnt in sufficient conccntiation but 1 oi 2 pci cent might be 
icquiied instead of the 0 05 oi 01 pci cent eoncentiations usuallj employed 
lie again confiimcd the imponaneo of tcmpeiatmc, but ga\c good aigiiments 
agiinst the po^sibilitj that the acid shift nas a meic “tempeiatuic artefact” 
as suggested b} Platt and Dickinson (lOJ^J) Lang also adduces cMclence ^\h^ch, 
on the nholo, negates tlie possibility that clectiical charges due to red blood 
cell sedimentation (“sedimentation aitcfact”) pla^ any significant lole in the 
acidit\ phenomenon, although a definite dnft, attnbuted to this cause, com 
plicated some of his leadings 

The DuBois pipette electiode in its piesent form is a modification of the 
I\laelnnes glass clcctiode It has an acti\e diametei of less than 0 5 mm and a 
\cry low icsista7ice, aieiaging belo\\ 5 megoliins Tor blood measinements the 
outside of the clcctiode tip is giound to fit snugh into the top of the capillary 
tube containing the blood The blood chambei is kept at 38® C by" a 'wanning 
jacket permitting a flow of watei at the dcsiied tempeiature, and tempeiatiiie 
fluctuations of the blood sample, when tiansfeiied immediately, as in the pies 
ent expeiiments, aie minimal The plugging of the blood tube by the pipette 
pic\eiits the escape of CO«, and, since the glass membrane is at the top of the 
blood column, its potential is unaffected by the duft oi settling of the red blood 
cells AVe feel, thcrefoic, that the artefacts discussed by" Laug may be nilcd 
out m oui e\periments The pioscnt data agiee with those of Laug and of 
IIa\aid and Keiridgc in identiHing a tiuc “acid shift” in shed blood In the 
light of tlie literature cited, albeit the possibilities of o\idati\e phenomena and 
bactenal action ha\e not lecened seiious consideiation, wc may inteipret the 
acid change in terms of a glycolytic phenomenon 

Our additional finding of a slight acidifying effect of small quantities of 
tiisodmm citrate beare out the lecent work of Hastings, I\[cLean, Eichelbergei, 
Hall and DaCosta (1934) on tlie ionization of calcium citiatc Estimating cal 
ciiim ion concentration by the new fiog heart technic, they demonstrated clearly 
that calcium citiatc ionizes in two stages Tlie primai*y dissociation is almost 
complete and follows the equation 

COjCit, = Ca(CaCit)j Ci* * + 2(CaCit) . 

The secondaiy dissociation, being that of a weak electiolyte, is incomplete, and 
accoidiiig to the equation 

CaCit ^ Cl** i- Cit= 

At 22° C , pU *=7 4, find total ionic stieiigtli of jiO 155 - /tO 163, the electioly tic 
dissociation constant, pKcatit w as Lomputed to be 3 22 ± 0 025 The scanty data 
in the liteiaturc on calcium citrate conductnity were quoted by these autliois 
m support of the idea that such complex citiatc ions do e’ust 

Explicable also on the basis of the foregoing data is the observation of 
Greenbeig and Gieenbeig (1932) that citiates caused calcium to migrate to 
the anode in electrodialysis of seium ultrafiltrates 
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The alkalinizin^ effects of large quantities of citrate probabl}- depend upon 
interionic e(|iulibria siu'li as are invoked to explain loss of calcium by precipita- 
tion during plasma delerjninations (Cameron and ^Moorhouse, 1925). 


SUMMAKY 

1. pll determinations with tlie sensitive glass electrode demonstrate no 
change during blood coagulation. 

2. The ])II of blood samples preserved in mercury tonometers at room tem- 
perature. with no attention to bactcriologie sterility, glycolysis, or oxidative 
phenomena, sliows a pronounced acid-shift ^ ' during a twenty-four-hour ob- 
servation period. There are indications that the change may commence within 
half an hour. Data in the liteivature point to lactic acid production by glycolysis 
as the major cause of the acid change. 

3. Trisodiuin citrate in small quantities (used as an anticoagulant) con- 
sislcntiy gave samples slightly more acid than unti'eated (clotted) blood pre- 
seiwed for corresponding periods. This is explained on the basis of a primary 
dissociation into CaCit* anions. 

4. The ''acid-shifts/' due to both time and eitration, persisted in samples 
subsequently alkalinized by aei’ation, 

5. H-electrode determinations of the pH of various citrate solutions gave 
values ranguig between 7,5 and S.5. An old 10 per cent solution was sufSciently 
alkaline for propoitioiis (citrate :diluent) in excess of 1:2 to give an ^'alkaline 
shift'" to (a) phosphate buffer mixture and (b) rabbit venous blood. 

Besides settling a controversial question eoneeiaiing blood coagulation, these 
data have several practical applications, first, to the preservation of blood 
samples for pH determination, and second, in connection witli the problems of 
human blood transfusion by the citrate method. 
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AURICULAR FLUTTER WITH 1 :1 RESPONSE*' 


A Case Report 


J. Bailey Carter. SLD.. and Eugene P. Traut, M.D., Chicago, III. 


A URICULAR flutter. altl'.ou<rli more rarely encountei'ecl. is closely related 
** to auricular fibrillation. Flutter is believed' to result from "circus 
moveineut." i.e.. a wave of contraction circulating regularly and continuously 
tbrougb the auricle. Usually, if untreated, it continues unchanged for months 
or years.® Instances are known' in which the auricles beat rvithoul cessation 
at a regular i-ate of 280 per minute for a period of ten or more years, a 2:1 
block causing a ventricular rate of half the above, the patient meamvhile 
showing little change. Rarely it oceins in shoa-t paroxysms.^ In Table I. 
"established flutter" indicates failure of the arrhythmia to end spontaneously 
within fourteen days.® "paroxysmal flutter” denotes briefer attacks.® Symp- 
\ toms of this pci-sistent condition i-esemble those of auricular fibrillation. The 
prognosis in flutter is much the same as in fibrillation. The reaction of the 
heart depends on its resei-ve and on the nature of the burden imposed by the 
flutter.' It is important to remember that flutter is very amenable to proper 
treatment. 

The auricular rate in flutter is usually 260 to 320 ]ier minute.' The ven- 
tricles commonly respond to each alternate auricular beat: the ventricular 
rate being half the auricular rate or 130 to 160 per minute. A certain degree 
of block is usually associated. This varies. There may be complete auriculo- 
ventrieidar dissociation.--® 4:1, 3:1, 2:1 block, while infrequently each auricu- 
lar impulse provokes a contraction of the ventricles. The ventricular rate 
becomes the same as that of the rapidly beating am-ieles. 

A patient with 2 :1 flutter, although conscious of palpitation, is often able 
to lead practically a normal life. He may, however, suddenly become a victim 
of these paralyzing attacks of 1 :1 flutter. Such 1 :1 response occurs Avhenevcr 
the refi-actory period of the A-V node becomes less than the length of one 
auricular cycle.® The.se paroxysms at first may occur oply once a week. 
Gradually they become more frequent, requiring less and less to precipitate 
them. Finally they occur daily or oftener, even with the patient at rest in 
bed.*® In 1:1 flutter, the .iunctioual tissues have been Imown to ti-ansmil 
stimuli up to a i-ate of 320 per minvrte,^ the fastest human ventricular rate 
ever recorded. It is a higher rate of frequency than is recorded in any other 
tj-pe of cardiac arrhj-thmia.® 

In a critical and exliaustive survey of the literature, Bedell® reports 16 
instances of authentic auricular flutter with 1 :1 re.sponse. To these she adds 
two additional cases. This is prepondei-antly a series of middle-aged pa- 

•From the Mctllcal Service of Cook County Hospital and the Popaitment of Car<1loloi?yr 

Medical Cohegre of the University of Chicago. 

Received for publication. May 20, 1035, 
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tients® Sixteen patients Meie males and thiee neie females, beaiing out the 
statement of Leuis^ that fluttei is four times as common in males as in fe- 
males The fiequoncy of cases uith 1 1 attacUs among all patients uith 
auriculai flutter is lepoited to he 4 pei cent " ^ Tlie etiologic factors are the 
same as those responsible foi fluttei in general iheumatism, artenoscleiosis, 
sjphilis, hj^pei tension, hj peithj roidisni, oi anj other disease resulting from 
toxin, infection, oi otherwise A 2 1 bloeh piedommated in all of these pa- 
tients with 1 1 paioxjsms 

The attacks usuallj follow some form of exertion or excitement Par- 
oxysms ha\c followed the administiatioii of quinidine'’ or a combmation of 
morphine, ati opine, and a\eitui® The onset is sudden Mitli an immediate 
jump from 2 1 to 1 1 i espouse Pxtieine weakness, palpitation and short- 
ness of breath aie the usual mamfestatioiis These symptoms force the am 
biilatory" patient to sit down oi ma^ cause the patient in bed to sit up m 
Older to breathe The palpitation is usually o'leishadoued by’ the othei symp 
toms and may be o\eilooked the patient in gnmg the histoiy of an attack 
Precordial pain may be piesent as in Cases 3, 11, and 16 It may radiate 
to the epigastiium oi doun the left aim Tremoi, sweating, vertigo, nausea 
and gieat mental agitation are frequently felt Usually syncope does not 
occiu but consciousness may be lost, as in Cases 7, 12, and 15 Congestne 
failuie IS not common but ma\ occiii as in Case 7 The patient is usually 
unable to stir duiing the attack, Case 4 being a lemaikable exception Pai- 
oxysms aie usiiall\ liansitory In the majoiity of instances then diuatioii 
IS from thirty minutes to two houis An attack may last only a few minutes 
oi a numbei ot hours llie offset ot an attack is usually gradual The tuo 
grades of block intei mingle A gradual tiansition fiom one heart rate to the 
othei is theieby proMded Most attacks end spontaneously At times therapy 
has been eftectne as in Cases 5, 7, 15, and 19 BedelP leports the only 
instance of 1 1 fluttei, established by electrocardiogiams, in which a complete 
autops^ has been pei formed The attacks of syncope and the possibility of 
congestne failuie during fiequcnt paioxysms somewhat modify the general 
prognosis in fluttei ® The most important remedy in flutter is digitalis or an 
allied diug^ Digitalis efl:ectue]^ pie\ents 1 1 paroxysms by’- incieasmg the 
AY block'' ‘Qumidme employed ni fluttei enjoys no gieat success''^ It 
has been held lesponsible tor paiox\sms of 1 1 lesponse in flutter® ® Flutter 
uas eftectnely controlled by qumidine m the case here reported 

CASE HISTORl 

WUite, male, aged sixty years, Mas admitted to Cook County Hospital, May 17, 1933 
He complained of attacks of palpitation follouing influenza one year previously The attacks 
became more frequent and had confined him to bed for ■’eieral months because of their 
daily recurrence These piroxysnis u'taalh folloutd exertion iialking, straining at stool, or 
sitting upright m bed Tlie attacks ivere of sudden on<?et, the heart continuing to pound until 
he would lie down, after mIucIi theie Mould be a couple of lory ‘‘large thumps’’ and then 
the attack Mould subside altogether Tlie patient himself di«coiered that flexing the head and 
putting his hand against the c irotid arterx stopped the attacks Vertigo was noticed during 
these attacks There were no other complaints He had been confined to bed for several 
weeks with iheumatism at the age ot elcim years He ulnutted haiing had gonorrhea at the 
age of thirti years Syplnlis Mas denied 
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He ^vps ^^ell nounsliecl. TJicrc was slight (‘yanosis of the hps and Rngei nails. Pupils 
reacted promptly to light and in accommodation. Pew remaining tcetli in fair condition. 
Tonsils mod erat el}* enlarged. No cervical lymphadenopathy. Tliyioid noimal. Cervical veins 
not engorged, Heait slightly enlarged. Lower sternum resonant. Radial pulse slow and 
irregular. Apical pulse legular, except for an occasional dropped beat. No iniumurs oi 



Fig. 1. — Recorded 5/20/SS. Before exercise. Auricular flutter ^\ith £:1 and 3 1 ventricular 
response. Auricular rate 210 per minute. Ventricular rate SO per minute. 



Pig. 2. — ^Recorded 5/20/33. After rising in bed ten times. Auricular flutter witli 1 *1 ventricular 

response. ‘ Rate 210 per minute. 



Fig. 3 — Recorded 5/23/33. Before exercise. Similai to Pig. 1 


abnormal accentuations. Blood pressure 128/94. Chest resonant j anteroposterior diameter 
increased. Lungs clear. Liver and spleen not palpated. No edema. Reflexes noimal. 

Urine examination: specific gravity of 1.020, alkaline in reaction, and an occasional 
granular cast. Blood examination, Hb 95 per cent, R.B.C. 5,060,000, and W.B.C. 6,150. 
Blood AVassermann and Kahn tests were negative. X-ray of chest revealed slight cardiac 
enlargement. 
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Proffress . — Slay J8, Dia£fno«iis nas loft \cntrjrular Ii^pertrophy due to ancient 

rlienmatism with parot^snml tachycardia or fibrillatton. May 3D, jiatient had attach while 
straining; at stool and npain ulule Uiilkiny. Rate uas -00 per imnuto and regular. Pirst 
attack was controlled by continued ]>ressure on supraorbital nenc; the rate changed to 100 
and irregular. The second time supraorbital pressure failed to decrease the rate but sitting 



Fig-. 4 — Recorded 5/33/33. After exercise. Effect of supraorbital pressure apparent In 
L«ad 2. Cessation of the attack of 1:1 response followed. Flutter with 2;l response recorded 
in Lead 3. 



Flg^ 5. — Recorded 5/29/33. Before Intensive qulnldfne medication. 



Fig, G -^Recorded 6/4/33. After Intensive quinidine medication 


down relieved the attack. Alay 20, pulse irregular and slow aitli alternate strong and weak 
beats. May 2i, frequent attacks of tachycardia. Alternate beats dropped at radial pulse. 
May 25, attacks more frequent today. Qmnidine sulphate gr iii 1. 1 . d. May 20, no at- 
tacks today. May 27, diagnosis of auricular flutter. Quinidine increased to gr. v q. i. d. 
May 28, definitely improved. Heart regular at a rate of 90 per minute. Ho attacks since 
yesterday. May 29, questionable attack yesterday. May 30, no attacks for two days. Pulse 
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slow and roijulan Alay ;n, fc<*ls tint'. No paioxysms of tachycardia. Still ou quinidine 
gr. V q. i. d. June 1, paroxysm while strainiag at stool today. Otlierwiso pulse 60, with 
coupling of beats at times. June 2, paroxysm on walking. June d, quinidine gr. v, every hour 
for 12 doses. Juno 4, pulse slow ami regular, June 6, no paroxysm since intensive quinidine 
xnedication, even on walking about the ward. Discharged. To return to cardiac clinic. 
June S, walked four miles to cardiac clinic in one and three-quarters hours. Feels dnc. Pulse 
regular. Unable to contact patient since. 


COMMENT 

Our patient had an established auricniar flutter with a suggestive history 
and characteristic electrocardiographic findings. He responded tj^iically to 
exercise and to vagus stimulation. Contrary to the experiences of Frey and 
of 'Wenckebach and Winterberg,^® quinidine therapy was not followed by 
auricular slowing and a paradoxical ventricular tachycardia but by restitu- 
tion of the normal sinns mechanism. 

Because of our previously expressed conviction,"’^ quinidine Avas given 
continuously. Normal sinus rhj^thm Avas maintained. 

"We are accepting without comment BedelFs analysis of reported in- 
stances of auricular flutter AAnth 1 :1 response.^' 

Our recoi’ds are of paroxysms of 1:1 response, eA^oked by exercise, influ- 
enced by vagus stimulation, preceded and folloAved by the more typical and 
orthodox graphs of auricular flutter. Without this eAudence, other interpre- 
tations of these unusual gi'aphs aa^ouM be possible. 


CONCLUSIONS 

Another instance of auricular flutter Avitii a 1:1 ATutricular response is 
added to those preAuouslj' accepted. In our patient sinus rhythm folloAved 
quinidine administration. 
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n.UCTl ATIONS Ii\ BASOPHILIC A(JfiRB{TATIOM COUNTS 
WITH MKTBOKOLOUIC ALTERATIONS* 


0 How \RD UowE\, , Chicvoo, III 


O bajiOphili i, althougli not patliognomonic of lead poisoning has long 

* ^ been associated with tins condition and has sened as a medium of diagnosis 
The presence of baso]>hilic substance lias been interpietid as one of the most con 
stant ehaiactensties of immature led cells JIcCoid (1924, 1928) has dexised 
<i method of dtmonstiatmg basophilic gnmiles which he Ins tnmtd the hiso 
phihe aggiegation test Tlie basis of this test is the liemohsis ot ud cells piioi 
to stammg with Manson^s mctlnlcne blue This itsuUs in an aitificnl aggiegi 
tion of the e\eul 5 distnbufcd basophilic substance found in Aoung led eelis and 
cicates a gi eater ■visibiht 3 of such cells JlcUoid states tint 66 pei cent of 
normals maj e\hibit tliese basophilic aggicgations and he sots the high nomnl 
limit at 1 5 per cent in his latest publication He notes, howc\ei, that highei 
nomal counts mat ocem in the newborn, dunng piegmnct, after aisemc oi 
non medications, in high altitudes, aftei e\posuic to sunlight and xia^s and 
possibly after the intake of foods Because McCoid s noimal inde\ was com 
puted on the basis of a single estimate on each of a numbei of diffeient m 
dmdiials, the following expeiimtnt was densed to see wJiethei one such count 
was really an indicator of a noimal s basophilic nggKgation le\el oi wlicthci 
tluctuations in the le\el might oeeiu fiom day to day 

A daily stiidj y\as made of blood smtais ftom foui noimal laboiatoi^ 
woikeis duimg the month of Oetobei, 1934 Subjects I and III yyere females 
aged tyyentj foiu \ears and thirtj jeus Subjects II and weie males aged 
Uventj scyen jeais and twenty tyyo jcais In no instance was tbcie e\en le 
motch a lead hazaid Smtais yycic made fiom Subjects I and II daily except 
Snndajs between the hours of 11 00 im and 12 00 yi Smears yvere made 
fiom Subjects III and IV daily except Sirndns between the bom’s of 2 00 
and 3 00 p M The smcais wcie stained and examined according to the McCoid 
teehnic^ and the total counts wore made on the basis of the luimbei of cells ex 

♦Prom the Department of Bacteriology ami Preventive MeCIclne University of llljnoh 
College of Medicine Research Laboratories of the State Department of Public HenUh nnd The 
Chicago Medical School ^ 

Received for publfcitlon May 27 1335 
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liibiting basophilic aggregations per million red blood cells. At the end of thirty- 
one daj^s the daily counts were charted graphically for each subject. It was 
immediately noticed that there were daily fluctuations and very definite peaks 
during the month. It was also noted that in all four eases these peaks coincided 
rather accurately. Because all of the subjects shou ed a uniformity in the type 
of curve, it was felt that some influence common to all had most probably pro- 
duced this effect. With this in vieu, the four graphs were compared with a 
meteorograph for October. The meteorograph has been carried over Pigs. 1 



Pig- 1. — Th}s shoves the daily fluctuations and the similarity of curves in the four subjects 

studied 


and 2, and a similar meteorograph over Pigs. 3 and 4. In each case 
stippled vertical columns have been carried from the upper female and lower 
male basophilic aggregation peaks to the meteorograph above where these have 
been numbered one to ten Table I indicates the meteorologic association. 

The cun^es are alike so far as the basophilic aggxegation peaks aie reached, 
in general, on the same da\ s and in all eases the increase in young cells is asso- 
ciated with the change to polar air. In Stales II and IV no peak is reached on 
the eighth day of October vith episode three as is evidenced in the females, but 
tliis effect seems to be cumulative and is carried over to reach the peak on 
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the tenth and eleventh with episode four. A similar cumulative action is seen 
in Male IV nith episodes nine and ten. The peaks of Subjects II, III, and IV 
ai’e deferred one day over Subject I in episodes ei^ht and nine. The storm of the 
Uventief h h associated with a marked rise in the cm ves of all four subjects In 



jFtff 2 — ^Thls &hov,s how the basophilic aggregation peaks correspond ulth the high barometric 
and low tempera tuie peaks in Subjects I and H 

the passage from October to November and the entrance into the moxe disturbed 
season of the year, it is seen that the le\el of the cells exhibiting basophilic 
aggregations is higher than at the beginning of October. The bone marrow here 
reflects the effect in a moderate summation in the increased production of young 
cells 
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That blood pressor episodes (ARS phases)^ are factors influencing and 
altering* certain celhilar and chemical constituents of the blood has been definitely 
shoAvn by Shnlruff, Schiller, Berg, Peinhandler, llilliken and Hoverson. A 
pei*iod of vascular spasm (ARS phase) is followed by (1) an increase in the 
leucocyte curve; (2) an increavse in eosinophiie count; (3) an increase in pro* 
portionate number of polymorplionuelear leucocjdes; (4) the appcai'ance of more 
young forms; (5) an increase in fibrin; (6) an increase in platelets; (7) an 
alteration in number of red cells; (8) an increased resistance of red blood cells 



Fig, 3. — This shows how the basophilic aggregration peaks correspond with the high barometric 
and low temperature peaks in Subjects III and IV. 


to saponin and bile; (9) variations in cholesterol content of whole blood and 
plasma; (10) and an increased sedimentation rate of erythrocytes. Berg also 
noted an increase in stippled ceils in the dog during the ARS phase. These 


•Peteisen has used the abbieviations ARS and COD to designate phase alterations in the 
normal metabolic status of the individual responding to environmental alterations. In general, 
the infall of polai air is associated wnth an increase in the blood pressure, spasm of the vessels, 
anoxia, and pi eponderance of i eduction This stage goes over m a continuous flux to the COD 
phase when tissue metabolism is inci eased, vhen oxidation is enhanced, and when the tissue 
vessels including the capillaues aie dilated. The onset of the ARS phase with its spasm of 
the smaller vessels is piomptlv associated with the stimulation of the bone marrow’ due to the 
relative anoxemia. Thei’e follows an mciease in leucocytes (>oung forms as well as eosin- 
ophiles), m the red blood corpuscles, platelets, fibiin, etc., and a change in practically all of the 
serum reactions as well as in the enzMuatic and chemical reactions of the body. (See Petersen: 
Patient and Weather — Autonomic Disintegi ations, Ann Arbor. 1934, Edw’ards Brothers.) 
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effects may oecui s\nichioi\ouslj yith the ]>tak of the piessoi episode oi the 
maMmum effect in.ij be delated until the subsequent baiometiie low In Hawaii, 
whcic the metcoiologie alleiations <iie less intense than ni this latitude, Fennel 
has shown, that thcic also oecuis i definite intieasc in oosinophilcs, pohnioipho 
nucleat kucoc^Ues, and total lcucoo>tes, m tins instance assoented with changes 
lu humidit\ and wind \t)oeil't 
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The results of the abo\c CNpeiimeiits in\e a lathci significant application 
to the lead industij In nian\ instances it is compulsoi^ tliat a h isophihe aggie 
gation count or some othci standaid count be made on new employees, fot the 
purpose of first of all detei mining whethci thej ha\c an^ e\idencc of pi c\ ions 
lead intoxication and second so that subseijuent counts made at intcixals and 
compaicd with the oiigmal would mdicale whethei the indnidual was c\ 
peiiencing any lead absorption Tiie making of the initial count oi of subse 
quent counts without gning eonsuloration to noimal fiuctuations could icadih 
lesuU in misleading infoimation, depending upon whothoi the count was taken 
at a polai ciest oi a polai in fall 


SUAniAKX 

1 Basophilic aggregation counts in normals arc subject to jsthci wide daih 
\ ariations 

2 In the foul noimals studied, these ^allatlOlls coincided as is eiidoneed b\ 
the prepaied giaphs 

3 The onlv effect in common which could ha\e been cxpeiicnccd b\ these 
diffcicnt indisiduals would ha\e been an influence due to metcoiologie altein 
tions 

4 The daih fluctuations eudeneed in tluso individuals aic in uccoid with 
the piessoi episodes icsuUing fiom influx of polai an 

5 Inasmuch as basophilia is an indicatoi of immature red cells it can be 
assumed that an ineieasc in such cells is an evidence of bone mauow stimulation 
with a libciation of joiing colls, and in this case is associated with the uifiuenfc 
of polai episodes 

6 One basophilic aggitgation count does not indicate the noimal k\cl for 
an individual inasmuch as the count mav van widclv with the mctcorologic 
changes 




682 


THE JOUENAL OP LABORATORY AND CLINICAL MEDICINE 


7. In the preliminary basophilic aggregation counts made on individuals 
entering an industry where there is a lead hazard, tlie above facts should be 
taken into consideration in evaluating the results of such counts. 
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LYJMPHOGRANULOMATOSIS (HODGKIN’S DISEASE)^" 


A Review of Sixty Cases 


Frederick J. Krueger, M.D., and Ovid 0. Meyer, i\lADisoN, Wis. 


INTRODUCTION 

S INCE the original report of Thomas Hodgkin^ in 1832, there have been 
many reports of the condition which have been given his name. These have 
included many survej^s, and various aspects of the disease have been emphasized. 
Because there is still little known as to the etiology and much question about 
symptomatolog}^ and therapy, it was deemed worth while to anal^yze briefly the 
sixty proved cases, by biopsy or autopsy, of lymphogranulomatosis admitted 
to the State of Wisconsin General Hospital during the decade 1924 to 1934. 
These sixty cases represent 0.00116 per cent of the liospital admissions. 

In this study onl}^ the pertinent findings, clinical and pathological, will be 
discussed. 

Agfe and Sex Incidence , — There were forty males and twenty females in 
all, the ratio being 2:1. All the patients were Caucasians and came from 
essentially rural districts. Chart 1 illustrates that the relation of the number 
of males in the various decades of life to tlie number of females is fairly uni- 
form. The reported age is that at the onset of the disease. However, many of 
the cases were of as long as one to three yeai-s’ duration before medical aid 
was sought. It is of interest that females showed the greatest incidence in the 
twenty-five- to thirt3’'-foin\rear period, tlie males diu’ing the thirty-five- to 
forty-four-year period. No female in this series was less than fourteen years 
old. There wei'e two males over eighty yeai*s of age. 

Chief Complaints and Sym 2 )foms , — Swelling of the ‘^glands” of the neck, 
weakness, and cough were the commonest complaints which brought the patient 
to the hospital. Table I, A, records the chief complaints and Table I, B, the 

♦From the Department of Medicine, University of Wisconsin. 

Keceived for publication. May 29. 
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jiiost common eaih sjnnptoms m this senes In many patients there were 
se\cial complaints, this caused o\criflpping, and often, ditSenlty in deciding 
the chief complaint K^en case had an insidious onset, and these xecorded 
complaints icpiesent the findings aftci the disease Iiad e'^isted foi a consideiable 
peuod II\cn pitient comjdainecl ot 'weight loss and x\eaKness, and had noted 
palloi !Most <)t tlie patients complained of chills and te\ei night sweats, cough, 
siibsteuial j)«un, choking spells and anoie\ia Symptoms were often dependent 
upon the nodes nnohed Tims enlaigement of the cenical, thoiacic, abdomx 
nal (epigastuc) oi pehic groups coinniouI> produced distinctne sjTnptoms as 
a result of picssuie Not uimsuallj pressure on the cer\ical sjmpathetics by 
ircighhonng nodes produced inequality in the pupils and pseudoptosis of the 
eyelid in three instances tine Jloinei’s syndrome Similarly, pressure bj the 



Chart 1 — Percentage of males and females in various age groups for the sixt> cases 

intrathoiaeie nodes pioduced characteristic sjmptoms Nausea, abdominal dis 
tress, hj drops of the gallbladder in tyyo instances and other srtuatrons resulted 
from intraabdominal piessiiie, yvhile symptoms referable to the pehre organs, 
such as a feeling of fullness and loyv bach pam, were clearly explained by the 
inyohemeirt of pchic lymph nodes 

Locahzaiton ChmcaUy and at JPosfmo/ tern ■— Although lymphogranuloma 
tosis IS a general disease yyith iinohement of the widespread reticuloeiidothelral 
system, there are definite aieas of loeahzation which are demonstrable cbm 
caJlj These um lommonh he yeirhed at autops;) In Table IJ, Column A 
IS shoyyn the number of cases and percentage of the sixty that elimcally shoyyed 
inyohement of certain oigans All oigans except the mediastinal nodes Were 
defimtel) enlarged and palpable The diagnosis of mediastinal node involve 
ment and bone niyohement yyas usually made bj roentgenographic study In 
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column B ^nll be found the number of cases and percentage of the sixteen that 
came to autops}”, and showed gross involvement of organs. In addition there 
were four eases with only microscopic changes in tlie liver and spleen. In 
five cases bone marrow studies were done and disease was found in all. 
It is notewoitliy that mediastinal node involvement was very common, demon- 
strable in 80 per cent of the 60 eases, and in all of the 16 which came to autopsy. 

Table I 


A. THE CHIEF COMPLAINT THAT BROUGHT SIXTY 
CA.SES OF LYMPHOGRANULOMATOSIS 

TO THE HOSPITAL 

B. 

THE MOST COMMON SYMPTOMS PRIOR TO 
HOSPITALIZATION 

COMPLAINT NO. OF CASES 

PERCENTAGE ' 

1 COMMON SYMPTOMS NO, OF CASES 

PERCENTAGE 

1. Swelling of the glands 

24 

40.S 

1. 

Weakness 

GO 

100,0 

of the neck 


i 

2. 

Weight loss 

60 

100.0 

‘2, Weakness 

7 

11.9 ! 

3. 

Cough 

50 

85.0 

3. Cough 

6 

10.2 

4, 

Fever and oeca- 

50 

S5.0 

4. Lumps in the axilla 

5 

8.5 


sional chills 



and the groin 



5. 

Anorexia and occa- 

48 

S1.6 

5. Fever 

5 

8.5 


sional natisea 



G. Painful glands of the 

4 

G.S 

G. 

Dyspnea and chok- 

40 

08.0 

neck with choking 




ing spells 



sensations 



7. 

Pain in chest 

34 

58.8 

7. Nausea and epigas- 

3 

5.1 1 

8. 

Niglit sweats 

31 

52.7 

tric distress 



9. Nocturia (l-3x) 

24 

40.8 

S. Pain in right leg 

3 

0.1 1 

10. 

Backache 

20 

33.3 

9. Backache 

3 

5.1 

11. 

Edema 

18 

30.6 



1 

12, 

Headaches, tinnitus, 

15 

25.5 




i 

and vertigo 




Table II 


Number of Cases That Showed Gross Involvement of Certain Organs 


A. CLINIC.VL 

INVOLVEMENT 


B. POSTMORTEM 

ORGAN ] 

j NO. OF CASES 

PERCENTAGE 

NO. OF CASES 

PERCENTAGE 

Superficial nodes ! 

5S 

96 

14 

88 

Mediastinal nodes | 

50 

85 

IG 

100 

Abdominal nodes 1 

20 

33.3 

13 

81 

Spleen 

40 

G6.C 

12 

75 

Liver 

55 

93 

12 

75 

Pelvic nodes 

3 

5 

11 

69 

Bone (roentgenogram) 

9 

15 

5 (micro) 

31 


At autopsy, the liver was grossly involved as often as the spleen, and on clinical 
examination the liver was palpable more often than the spleen. The palpability 
of the spleen in two-thirds of the cases is about the frequency" usually noted 
in any series. 

hwolvemeni of the fipccial Organs Including the Skin.— In certain cases 
the disease was found at sites not so commonly involved. These instances 
were confirmed by biopsy or autopsy. There ivere 8 eases with infiltration 
into the lung tissue, 7 of these with an associated atelectasis, 3 until pleural 
involvement, and 2 with erosion of the bronchi. Three of the eases showed 
gastric and 3 pericardial involvement. The myocardium and the superior vena 
cava were each involved in 2 cases. There was 1 example of infiltration into 
each of the following organs : Thymns, sternum, right auricle of the heart, 
pectoral muscle, kidney, urethra, bladder, and 1 case witli multiple ulcerat- 
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mg aieas» m t}ie colon Iinohement of lnau^ of these oigans could he diag 
nosed onij at autop^'v tlierctore the actual incidence m the entne senes can 
not be stated 

Gross shm manifestations weie seen lu 11 patients Theie weie, )ione\ei, 
14 additional patients nho had jnuutis nithont Msible skin changes These 
lesions ireie most common 1% found on the exposed sin faces of the exhemities 
and neie tluumlpiued In an a ti opine eexematoid chionie eiuption often 
simulating a fungous giouth The maigius usuallj had traumatic abiasions 
fiom sciatchuig Tno eases showed ulceiation of the skm oxer enlarged 
nodes Inci eased pigmentation was found in 27 eases This was usuallj chai 
acteri/ed bx daik broxvn moIeliKe flat blotchx aress on evposed sui faces of 
the bodx but a gcneial bronrmg occuiiod in 4 patients Edema was usuallx 
i elated to hmph stasis oi xasculai obsti notion, much less often caidine de 
eompciisation was the cause 

Tempo aim c PuUc mui Plood /’irsvi/ie — After tlie disease had estab 
hshed itself and was actixe there x\as fexei This was usuallx chaiaeteii/ed bx 
a remittent tempeiatuie elexation witli an exemng use of two to three de 
gices The nxeiage dm at ion of the p>iexm was found to be three xxeeks in 
54 cases and usuallx otcmied m the latter half of the illness The fexei was 
usually itiegnlai, simiiiatnig xanoiis diseases as undiilant fexer (2 cases) 
and txphord {1 eases) Pel Ebstein fexei octuned m 1 case The 4 patients 
x\ith leucopeaia usuallx had a subnormal moinmg temper atiue and a mmi 
mum exemng tempeiatm e ot 103° F There xveic no pitients w ith a eontinuous 
siibnoiinal temper atm e 

The pulse xias foiind to be lajud in cxeix patient aftei the dise«ise was 
well established The rate nsnalh xaiied betxreen 100 and 120 per minute 
There was a definite met ease in pulse late coucomitant xvith the exenmg 
fexei Tliose patients who had an inci eased basal metabolic rate also had a 
simultaneoiish met eased pulse itite 

Hjpoteusion xxas the rule The lijpotension was not related to the ex- 
tensixeiicss of the lesions oi to the height of the dailj temperature The axei 
age systolic pressuie was 110 and the clnstohc piessure 74 mm Hg When 
an elexated blood piessiue did exist aiteuoscleiosis of considerable degiee 
was present Onlj one patient liad marked In per tension 

Lahotatonj Pnidings — As xct theie is no specific diagnostic labor catoi’j test 
for Ixmphogianiilomatosis other than imeioscopic stud) of the biopsy tissue, 
though the test of Gordon ** lecenth described max be useful The character 
istic microscopic pietiue on section is well known, the occasional diagnostic 
difficulties m stud) of the biops> tissue aie also well lecognired and it is not 
our purpose to discuss these phases 

Aside from the examination of an excised node tlio blood findings haxe 
reeeixed the most attention The charactenstic changes in the leucccj-te for 
mula haxe been empliasized bx Bunting^ In these 60 cases the blood findings 
xxere not absolutel) uniform In Charts 2 and 3 xuU be found the blood find 
mgs m percentage of cases on admission the axeiage during residence m the 
liospital after x raj thciapx and the last eoiuit before death More than 
txvo thuds of the eases showed a leucocjte count above 8,000 and a majoiitj 
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were between 10,000 and 25,000. The percentage of neiitrophiles was dis* 
tinctly above normal and as the disease progressed, there was a progressive 
decrease in lymphocytes. The leueoeytosis was not ahvays greatest in those 
cases with highest fever; in fact those cases with a marked septic type of 
fever showed a leucopenia. There was a definite increase in the percentage 
of large mononnelear cells as the disease progressed. Only 5 per cent of the 
cases showed an eosinophilia above 5 per cent. Twenty-four (40 per cent) of 
the cases showed immature forms of erythrocytes. The anemia was usually 
moderate, the erythrocyte count being over 3,000,000 and the hemoglobin 
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Chart 2. — ^The number of leucocytes, erythrocj tes, and the hemoglobin at various periods of 

hospitalization of the sixty cases. 


usually 55 to 60 per cent of normal. Of the 16 cases in which platelet counts 
wex’e studied only 6 showed a moderate decrease as a deviation from the nor- 
mal. All of the patients had a negative AYassermann. 

The basal metabolic rate is of little value from a diagnostic standpoint 
but it has been noted (Krantz)^ that there was a definite increase in the so- 
called active cases. Of the 31 cases in which the metabolic rates were deter- 
mined 22 showed a x'ate above +10 per cent. The average of the first tests for 
the 22 cases was -^23 2 per cent. 

Concerning Early Diagnosis , — ^Au earlier diagnosis of lymphogranulomato- 
sis is desirable, but this is frequently frauglit with difficulty because of the in- 
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sidious onset without chnracteiistic subjective symptoms. The common general 
complaints of weakness, easy fatigue, and weiglit loss are too common to per- 
mit suspicion of the specific disease. The additional common complaint of 
excessive perspiration, undoubtedly associated u'ith an increased metabolic 
rate, has probably been a factor in leading to the occasional mistaken diag- 
nosis of tlijTotoxicosis. 

Nearly every patient complained of cough of more or less degree, with- 
out gross evidence of pulmonaiy disease. The possibilit}’' of mediastinal node 
involvement as tlie cause of this symptom might suggest itself since it is very 
common. In several of these patients the cough was ignored or apparently 
explained by a goiter. 

In the last analysis, the most important complaint, which is a common one 
that might often lead to an earlier diagnosis, is that of an enlarged node, and 



if early removal and microscopic examination is practiced, comparatively 
cai’ly diagnoses will be made. Of 00111*36, occasionally there will be no node 
avaihablc for biopsy. 

Roentgenograms are of distinct value, especially in the detection of 
mediastinal involvement, in finding the cause for certain bizarre symptoms 
due to obstruction of a hollow viscus, and for discernment of bone involve- 
ment. Roentgenograms of the chest in these cases should be a matter of 
routine because of the i*egular involvement of the mediastinal nodes, in 100 
per cent of the sixteen cases of this series that came to autopsy. Roent- 
genographic examination of the bones is indicated when referable complaints 
exist, especially those of tlie back since involvement of the spine is far from rare. 

Prognosis — ^Because of the nature of the service at the Wisconsin General 
Hospital, where patients are referred by local ph3^sicians from various parts 
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of the state and then discharged to return to the care of their physicians, 
adequate follow-iip observation is not possible. Consequently our figures as 
to duration of life M'ith the disease cannot be highly accurate and no attempt 
is made to arrive at a prognostic figure from the cases of this series. Prom 
the patients who died in the hospital, hoAvever, it is possible to conclude that 
the average duration of the disease is approximately that wliich has been 
generally accepted, two to three 3’ ears. Xear]^" ever.v clinic has, however, ob- 
served patients who live miicli longer than is usual and that was true in this 
series. Two patients have now been under observation for more than twelve 
j^ears. The diagnosis in both instances was made from biopsj" of a l^^mph 
node b.v Dr. C. n. Bunting. 

Treatment . — It is not within the scope of this paper to discuss therapeutic 
measures and results of therapy" in detail. The treatment in all cases has taken 
into account the general lij^gienic measures and the treatment of s3maptoms 
as the3’ arose. In recent A^ears an especial attempt has been made to enforce 
the intake of a liigh caloric diet with a minimum of 3,000 calories, and 
tliere is a distinct impression that as a result the patients have done better 
than with the ordinar3' diet. The better results are not obtainable, however, 
unless a real attempt is made to cater to the patients' likes and dislikes, and 
to enthusiasticalh" stimulate their interest in an abundance of food. 

High voltage (180 K.V.) roentgen 1*33" therapy has been a mainsta3^ in 
most cases. All patients received it where there was no contraindication, i.e., 
grave uncontrolled leucopenia or anemia, a state of extremis on admission or 
some other contraindicating situation. In all cases, the therap3^ was directed 
to the involved sites such as the enlarged l3miph nodes, the spleen, the livei*, 
or the vertebrae. Earh' in the disease, satisfactor3" subjective and objective 
response to this therap3^ was the rule. Gain in weight and strength usualB’’ 
ensued, there was decrease in the size of the invoh^ed l3Tnph nodes, spleen, 
and livei*. This improvement was alwa3"s temporaiT, but for variable periods 
of time. The l3mipli node enlargement recurred and the evidences of exten- 
sion of the disease became more prominent. Ultimateh^ there was no response 
to therap3% the hnnph nodes no longer resolved, and the subsequent duration 
of life was invariabl3’ sliort. The results in this series from roentgen ra3" 
therap3' tended to confirm those of Minot and Isaacs,*"^ and it seems possible 
to conclude as t]ie3' did, that roentgen therap3’' makes for greater comfort for 
these patients, and in some cases, b3" relief of mechanical obstruction, con- 
siderable prolongation of life. This senes is too small, and particularl3^ is that 
true of the unirradiated group, to permit 3113' conclusion as to the eifeet of 
roentgen ra3' therap3* upon longevit3^ in the average ease. 

COMMENT 

Ahal3"sis of these sixt3* eases confirms in large part man3^ of the estab- 
lished facts regarding Plodgkin's disease. The prevalence of the disease in 
the middle and early age groups, and the two to one predominance of 
the disease in males were to be expected. The high incidence of fever and 
tach3’cardia, and the frequence of an elevated basal metabolic rate are all 
commonly accepted as part of the disease. Likewise, the studies of Bunting. 
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showhipr tlie usual e\'istcne(' of a moderate leucocytosis with a perj?isteiit in- 
crease in lar^re mononueJoar cells and a profrressivc nentiophilia with a eon* 
coinitant progressive lympliopenia in Hodgkin’s disease, are confirmed by 
the majority of these eases These findings in the differential blood picture 
.ire not universally acknowledged; nevertheless, from this scries one must 
agree with Bunting's findings. Tlie detail of cosinopliilia in tlic second period 
of the disease was jiot, liowever. nnifornily observed in these cases This may 
perhaps be explained by the fact that many of the cases came to ns compara- 
tively Lite in their course. Tiic great freqiteney of fiiimafure erj'tliroeytcs in 
increased numbers in the peripheral blood is notcwortln’. 

Analysis of the duet complaints offered by these patients brings onl 
nothing new or .striking. As might be anticipated, the chief complaint of 
“swelling of the glands of tlie neck” was the most common. Of the othei 
complaints, however, those suggesting intratlioiacic disease were very fre- 
quent. Cough, dyspnea and choking spells, chest pain, and night sweats oc- 
curred in more than half of the eases, cough being the most fiequent, occur- 
ring ill 83 per cent The great ficquency of tliese symptoms is not generally 
appreciated, and they tend to confirm the surpiisingly liigh incidence of 
mediastinal lymphadenopathy in tliese sixty patients. Too much emphasis 
cannot be placed upon tlie importance of loentgenograms of the chest in all 
cases of Ifodgkin’s disease because of tins liigh incidence and the great diffi- 
culty in establishing tlie existence of mediastinal involvement by physical 
examination alone. 

The occasional unusual sites for the existence of Hodgkin’s lesions in 
these cases cmphasi/es the well-known fact that practically any organ of the 
body may become involved 

SUMJIARV 

Sixty cases of Hodgkin’s disease, sixteen ot winch came to autopsy, have 
been observed and an anal\ sis has been made of the commoner subjective and 
objective cUmeal findings and the postmortem lesions Signs referable to the 
respiratory system and the finding of mediastinal lympliadenopathy were 
.surprisingly common Hypotension, fever at some time in the disease, tachy- 
cardia and an inciease in the basal metabolic rate were frequently noted The 
blood findings weie .similar to those deseiibed by Ciuiting as characteristic of 
the disease. ^Marked lelatne and absolute lymphopenia were common as the 
disease progiessed 

High voltage roentgen tlieiajiy relieved symptoms in most of the treated 
cases. This senes did not permit conclusions lelative to prolongation of life 
as a result of irradiation except in rare instances when the tlieimpy brought 
about dimiiiiition in tlie size of nodes that were producing mechanical obstruc- 
tion wdiich appeared to be incompatible witli life 
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THE RESPONSE OP BLOOD UREA NITROGEN, URIC ACID AND 
PLASMA CHOLESTEROL TO PARENTERAL LH^ER EXTRACT^ 


David Scheinberg, M.D., Philadeephia, Pa. 


TpvURING the course of diffuse gloiuerulonepliritis one finds renal decompeiisa- 

tion, either temporary or permanent. In the progression of events (see 
Chart 1) such occasions of decompensation (azotemia) are observed in the acute 
stage, also in the severe subacute \yjye and in the end stage. Azotemia may 
occur also when an acute exacerbation is superimposed on chronic nephritis and 
when chronic nephritis is complicated by an acute infection or cardiac decom- 
pensation. 

The treatment of diffuse glomerulonephritis is as yet symptomatic, and will 
probably remain so until the causative agent is discovered. When the kidneys 
fail to rid the bodj^ of the end-products of px’otein metabolism, other organs 
assist in excretion. Thus the uriniferous breath, the uremic frost, the diarrhea 
are all signs of the attempt hy the salivary glands, the skin and the bowel, re- 
specth'el}^ to help out in this emergency. Pucher and Sly^^ found an increase 
in urea nitrogen in the gallbladder bile of patients dying with urea nitrogen 
retention in the blood. They studied patients with pneumonia, peritonitis and 
nephritis in whom there was an increase in blood urea niti’ogen. Thej- observed 
that the composition of tlie blood has a pronounced effeet on the amounts of the 
nonprotein nitrogen constituents found in gallbladder bile. 

Our Problem . — Using concentrated liver extract parenterallj^ we desired to 
liromote extrarenal excretion of urea nitrogen. A stimulant that would increase 
the liver excretory power has a place in the treatment of azotemia. Dr. Richard 
Bauer, ‘ Professor of Medicine, University of Vienna, reported on the use of 
parenteral liver extract in treatment of coma due to liver insufficiency. Perhaps 
parenteral liver may augment the liver’s excretoiy capacity. We studied the 
effect of parenteral liver on blood urea nitrogen, uric acid, and plasma choles- 
terol. The latter was included because of clinical evidence of a reciprocal rela- 
tion between the blood urea and plasma cliolesterol. 

It is common Iniowlcdge that as chronic nephritis progresses toward the 
end stage, cholesterol diminishes as the urea nitrogen rises (see Chart 1). As 
more and more glomeruli become completely obliterated by disease, they no 
longer ax’C the site at which proteins are lost from the blood into the urine. The 
defective filtration area is greatly reduced, protein loss is diminislied, and the 
blood proteins gradually tend to return to normal. With this increase in blood 
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piotcms (oiicotic picssiire), plasma cholesterol deci eases Bi-ugci and Poin 
dexter^ obsened a diminution of plasma cholesteiol upon the ingestion of urea 
The^ considered tins result as possib]^\ due to inci eased osmotic piessmc exeited 
by the nica 

As iiiea incicases m the blood, uica excietiou bj the Jnei incieases*® Pei 
haps tins mode of extiaicnal urea elimination bungs about a concomitant evcre 
tion of plasma cholesteiol bj the bile Having this possibility in mind, ue 
studied the effeet of paienteral luei on uica nitrogen and cholesteiol 

Selection of Patients — The studies ucie earned out on patients in the A\ards 
of the Jewish Hospital The patients, nhitc males and females, ranged in age 


Rocovery 



Cliart 1 — Diagram of the succession of events Jn diffuse glomerulonephritis Brights 
disease may make its first appearance cllnlcallj as chronic diffuse glomerulonephritis the 
patient having been unaware of an acute attack 


betA\een tnentj foui and se\ent> fi\e Each one selected had been in the naids 
at least thiee da\s prioi to the beginning of studies Patients nith bilian 
obstiuction nerc excluded HaA\lvins and Wiiglit’ have obsened hypeicholes 
teremia in such cases TindaE*' obsened a ])i obliged blood nonprotein nitiogen 
ciuve upon feeding uita to childicn suffcnng fiom ^aiious forms ot hepatic 
disease Patients suspected of ba\ mg hepatic disease uerc theiefoic not included 
Method of Study — The first fourteen patients, Group A, ivcre studied as 
follows rust day at 8 30 a u blood foi urea iiitiogcn, uric acid, plasma 
cholesterol determinations, at 10 00 a w 6 ec concentiatod Inei extract (Lilly 
or Lederlo G fiactiou of Cohn) mtramusculaily at 2 30 pjr one half ounce 
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of a 50 per cent solution of magnesium sulphate. Second day; at 6:30 a.m. 
one-lialf ounce of magnesium sulphate; at 8:30 a.m. blood for urea nitrogen, 
uric acid, and plasma cholesterol ; at 10 ;00 a.ji. 6 e.e. liver extract intramus- 
cularly ; at 2 :30 p.m. magnesium sulphate. Third day : at 6 ;30 a.m. magnesium 

Table I 

Geoxjp a. IfivEE Extract Plus SlAGXESiu.^r Sulphate 


PATIENT 

mx\GXOsis 

DAY 

UUEA X, 

MG. 

URIC 

ACID 

MG. 

CHOLES- 

TEROL 

MG. 

ALBU- 

MIN 

GJl. 

GLOBU- 

LIN 

GM. 

I 

Chronic nepliritis 

First 

121 

13,7 

312 

2.9 

0-9 



Second 

lU 

15.6 

314 





Third 

127 

12.5 

312 



o 

jCluonic nephi'itis 

First 

05 

S.O 

227 

3.3 

1.7 



Second 

()0 

S.4 

23S 





Third 

69 

S.O 

200 



3 

Chronic nephritis 

First 

G1 

10.7 


o 

1.1 



Second 

60 

11.7 

337 




i 

Tiiird 

58 

11.0 

294 



4 

1 

Nephrosclerosis 

First i 

54 

7.0 

263 

5.2 

1.7 


i 

Second i 

55 

10.0 






Third 

55 

SJ 

166 



5 

Chronic nephritis 

First 

41 

S,2 

’196 

4.6 

i 

! 1,4 



Second 

41 

8.7 

150 





Third 

41 

S.5 

192 



6 

Nephrosclerosis i 

First 

49 

^ 4.8 

156 

; 4.2 

2,1 


! 

Second 

40 

6.0 

130 





Third 

1 35 

; 5.0 

135 



7 

Nephrosclerosis 

First 

. 20 

3.5 


4.6 

2.4 



Second 

2.^ 

6.0 

139 





Third 

23 

4.2 




S 

Nephrosclerosis 

First 

17 

2,6 

20S 


1.8 



Second 

10 

2.1 


mam 




Third 

20 





9 

Diabetes 

i First 

17 

5.0 

166 

mm 

2.0 



' Second 

10 

4.S 

207 





Third 

IS 

5.2 

277 



10 

Diabetes 

' First 

2S 

S.O 

200 

4.0 

1.2 



; Second 

23 

9.0 

243 





! Third 

20 

8.2 

227 



11 

Diabetes 

i First 

23 

4.6 

279 

5.1 

1.3 



Second 

20 


227 





Third 

17 


249 



12 

Diabetes. Pituitary 

First 

IS 


147 

5.5 

0.5 


dysfunction 

Second 

23 

4.7 

13S 





Third 

20 

4.1 

140 



13 

Ipiabetes 

First 

20 

3.0 

208 


1.9 




16 

3.2 

15G 





Third 

18 

3.2 

192 



14 

Diabetes 

First 

IS 

3.7 

238 

4.2 ■ 

2.8 




IS 

3.S 

192 





Third i 

15 

3.0 

178 
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sulphate, at b 30 A m blood loi uica uUiojjui, uuc nud, and plasma cholestciol 
The magntsmm sulphite was <?ivcn to pionioto jr<dlb]addei cmptving The pa 
ticiits CNptncnccd about thieo bowel movements a dav 

The iie\t ten patients, fiioup B, v\ck studied foi the effect of hvei extiact 
on cholestciol alone Those did not icecive migncsium sulphate ot auv othei 
drastic cathartic Blood was collected ioi plasma cholestciol detci minations on 
tluee conseentnc davs at 8 30 v m At ten o'clock ol the fiist and second mom 
nigs the pUiciits leccivcd 6 cc ot hvei CNtiact intiamusculailv 

Gioup C consists ol two pitients who icccived 3 cc ot livci cxtiact uitia 
musculaih toi twelve successive da^s Plasma chole^^teiol cleteimnntions weie 
made before and aftei 

In Group D aie thiee patients w ho leceived magnesium sulphate alone The 
time of aclmmistiation of the salt and collection of blood foi plasma cholesterol 
was the same as that m Gioup A 


Tabcf II 


GrmcB Livu L\rr’\n — CnocESTtror 


r\TIENT 

ai \rNOSJs 

DW 

CHOCKS 

Trt 01 

Mt, 

venc 

MtN 

OM 

rcoBU 

UN 

GM 

su \i 

MG 

I>VK\ 

ISSCLIN 

1 

Pnbttes 

: i irgt 

1 >4 

4 v) 

J 5 

393 




1 StconO 

217 







Third 

•’00 

i 




2 

Diabetes 

: First 


4 6 

14 1 

IbS 1 

45 



Second 

200 







Third ; 

20S 






Diabetes 

First 

26'’ 

41 

1 9 

20<> 

40 



Second 

200 







Tliird 

217 





4 

Di ibetes 

INrst 

172 

44 

1 0 

174 

5f) 



Second : 

200 







Hurd : 

192 





5 

Diabetes 

First 

249 

42 

28 

150 

30 



Second 

193 







Third 

208 





c 

Keplirosclerosis 

First 

186 

5 6 

1 2 

Sb 




Second 

263 







Third 

249 





7 

Neplirosckrosis 

First 

178 

6 o 

1 9 

81 




Second 

192 







Tliird 

178 




1 

8 

Chrome nephritis 

First j 

227 

3 1 

17 

IIS 




Second 

230 







Third i 

200 





0 

Paikinsonism 

First 

156 

56 

5 6 

334 




Second 

166 







Tiurd 

157 





10 

Comftleflcent pneumonia 

First i 

189 

65 

1 7 

130 




Second i 

172 







Third : 

178 
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The blood cholesterol of three patients, Group E, were studied on three 
consecutive mornings. Tiiese received neither liver extract nor magnesium 
sulphate. 

Such diTigs as digitalis, insulin, and phenobarbital which the patients re- 
ceived liefore the experiment was begun, were allowed during the experiment. 
No drug was introduced during the period of study. Serum albumin-globulin 
determinations were made on all the patients. All blood studies were per- 
formed on fasting subjects by tlie same technician in the Laboratories of the 
Jewish Hospital. The following methods Avcre used: J\IarshalLs Modified Aera- 
tion for urea nitrogen, PolinAVu for uric acid, Bloor for cholesterol, Polin-Wu 
and Micro-Kjeldahl for serum albumin and globulin. The blood chemistrj^ 
quantities are recorded for 100 c.c. of blood. 


Table III 

Group C. Liver Extract, 3 c.c. Daily for Twelve Days 


patient 

1 

1 DIAGNOSIS 

DAY 1 

CHOLES' 1 
TEROL 1 
MG. 

ALBU- 

MIN 

GM. 

GLOBU- 

LIN 

GM. 

SUGAR i 
MG. 

DAILY 

INSULIN 

1 

Pernicious anemia 

First 

Tiiirteenth 

19S 

149 

mu 

■m 

98 i 

1 

! 


2 

Anemia; diabetes 

First 

Thirteentli 

248 

210 

m 

D 

196 

55 


Table IV 

Group D. Magnesium Sulphate 


PATIENT 

DIAGNOSIS 

DAY 

1 

Diabetes 

i 

First 

Second 

Third 

2 

Diabetes 

i 

First 
Second i 
Third 

3 

Nephrosclerosis j 

First * 
Second 1 
Third ! 


:ea n. 

MG. 

URIC ! 
ACID 
MG. 1 

CHOLES- 

TEROL 

MG. 

ALBU- 
MIN 1 
GM. 1 

GLOBU- 

LIN 

GM. 

23 

3.0 

178 

4.6 

1.9 

20 

4.5 

217 



29 

3.7 

208 



20 

3.8 

238 

4.2 

2.8 

23 

5.7 

192 



23 

5.5 

227 



16 

4.1 

198 

5.5 ' 

1.2 

15 

3.4 

1 192 

! 


18 

4.1 

1 217 ' 




Table V 

Group E. No Medication 






; CHOLES- 

ALBU- 

GLOBU- 

SUGAR 
i MG. 

1 DAILY 
! INSULIN 

PATIENT 

DIAGNOSIS 

DAY 

TEROL 

MIN 

LIN 




MG. 

j GM. 

GM. 

1 

Diabetes 

First 

217 

i 4.1 

1.9 

i 200 

40 



Second 

190 


i 





Third 

180 





2 

Chronic nephritis 

First 

300 

3.3 

1.7 

118 



Second i 

273 





1 


Third ! 

249 

1 


j 


3 

Diabetes 

First 

277 

4.2 1 

2.8 

138 

35 



Second ‘ 

279 

1 






Third 

247 

1 
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CO’MMENTS \xd obsir\ations 

Each patient \\as on piacticalh the same diet hefoic and duiiiig the c\peu 
meat, iigid contiol o£ diet '\\as not attem])tcd Biugei and Poindextei® ® ob 
sei\ed no imniediato change in plasma cholcsteiol %ahies following the ingestion 
of watei and fat No immediate response in jihsma cholcsteiol was obstiied 
hv Brugei and !^^oscnthal^ following tlie injection of insulin and epinephrine 
Biiiger and Somacli*^ obtained a daih \aiiation of 8 pei cent plus or minus in 
the plasma cholcsteiol of noimal subjects In our three patients (Gioup E) 
the following ^a^atlons weic obtained m the first patient, plus 14 pei cent 
and minus 5 pei cent , iii tlie second, plus 9 pci cent and minus 8 8 per cent , 
and 111 the thud, plus 0 pei cent and minus 10 per cent 

Gebha.idt and Ivlenr ohsened an inciease in plasma cholesterol of nineteen 
patients following iiitiamusciilai injections of liiei extiact The> administered 
3 ce of the e\tnet duh foi a pciiod of eight to twenh two dajs The in 
Cl ease was occnsionalh as high is 50 mg In oiu two patients, Gioup C, we 
ohseiwcd a decrease of 49 mg in one, and 38 mg in the othoi 

In studjjiig the lesponse of plasma cholcsteiol to Inci c\tiact in Gioups 
A and B, one finds no consistent lesults if lie considois all patients alike How 
c\cr if the diabetic patients aic sepaiatccl fiom the ncphutie patients and the 
ncphioscleiotic patients, one obsenes the following In all tlie diabetic patients 
of Gioups A and B, whose plasma cholesterol was ahoie 200 mg on the first 
daj, a deciease is seen on the second da^ (initial fall) Thus in Cases 11, 13, 
and 14 of A the plasma cholesterol diminished 18 5 per cent, 25 pei cent, and 
19 per cent, icspectueh, following the fust injection Cases 1, 3, and 5 of B 
had a deciease of 22 pei cent, 23 per cent, and 23 pei cent, lespeetnch In 
all the othei diabetic patients the plasma cholesterol on tlic fiist da^ was 200 
mg 01 less All of these, except Case 12 A, sliowed a use in eholestciol (Case 
12A IS one of pituitan djsfnnction the diabetes ma^ he secondarj to the 
pituitaiy distui bailee ) Tlie inciease in eholestciol was 4 pci cent, 16 per cent, 
.and 26 pei cent in C<ases 9A, 2, and 4 of B, icspectnelj 

Among the neplnoscleiotic patients thcic were two patients whose plasma 
cholesterol on the fiist da> was aho\e 200 mg Both of these showed a fall in 
eholestciol following the fiist injection of Inci (Cases 4 and 8 in A) How 
e\ci onh one case (6B) of the remaining neplnoscleiotic patients whose plasma 
cholesterol was 200 mg oi less ie\caled a rise In this respect the response in 
the nephrosclerotic patients differed fiom that of the diabetic patients 

In some of the cases whieii showed a decrease of plasma eholestciol fol 
lowing the fiist injection, a slight rise was noted following the second This 
however was not uniform 

The response of cholcsteiol in diabetic patients to liver alone and to liver 
plus magnesium sulph ite is appaicntly the same as that to magnesium sulphate 
alone In Gioup D (response to magnesium sulphate) there arc two diabetic 
patients, one v\ith a cholesterol above 200 mg These two behaved exactly as 
the diabetic patients in the other groups The one with 178 mg increased to 
217 mg (22 per cent), the one with 238 mg decreased to 192 mg (19 per cent) 
The serum protein level is probablj one of the factois concerned with the 
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response of cholesterol to liver and to magnesium sulphate; Four of the five 
nephritic patients had a low total seimm protein (Cases 1, 2, 3 in A and 8B). 
The initial fall in cholesterol was not observed in these although the cholesterol 
was above 200 mg. Wliile in Case 5A with a total serum protein of 6 gm. the 
cholesterol decreased from 196 mg. to 150 mg. (23 per cent). 

The response of blood urea nitrogen and uric acid to liver and magnesium 
sulphate was neither constant nor significant. 

SUMiMARY AND CONCLUSIONS 

1. The effect of parenteral liver extract on blood urea nitrogen, uric acid, 
and plasma cholesterol was studied. 

2. No significant response in urea nitrogen and uric acid was observed. 

3. The response of plasma cholesterol in the diabetic patients was uniform, 
(a) Diabetic patients with plasma cholesterol above 200 mg. showed a decrease 
following the first injection, (b) Diabetic patients with plasma cholesterol of 
200 mg. or less showed an increase following the first injection. 

4. The change (initial rise and fall) in the plasma cholesterol level obtained 
with parenteral liver alone is apparently the same as that obtained with mag- 
nesium sulphate alone. 

5. Serum protein is one of the factors governing the response of plasma 
cholesterol to parenteral liver. 

6. We did not observe an increase in plasma cholesterol following liver 
injections daily for t^velve days as had been previously repoiied by another 
writer.’^ 

We are most appreciative for the cooperation of the. Jewish Hospital and the Jewisli 
Hospital medical staff. We are indebted to Hr. Edward W. Steinfield and ^trs. Carrie B. 
Nash for their help in the blood chemistiy studies. 
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AUTOIIEMAG&LUTININ*^ 


'WiLLiAai P Bclk, JI D , r A C P , Ardmore, Pa 


•^HERE m a lack of appieciatioii ot the fact that aiitoliemagglntinm is not 
of iinconinion occunenee in Jinnian blood, and that it almost siirelj has a 
definite relation to posttiansfusion leactions The follonin^ case is instructive 

The patient rvns a girl of nine x car's m the tnelftli dax of n topical attack of lobai 
pneumonia On this di) an extension to an additional lobe had occurred No sputum could 
he oht lined for bactcriologic studx Blood cultnie had been sterile Transfusion was 
recommended 

The patient xxas blood Txpe A Clot of both patient and in A donor were xxarmed 
to 37“ G 3ust before separation of the serum Cells were x\ ashed twice m xxarm saline On 
microslides the patient's serum was found to agglutinate lier own cells, and those of the 
donor almost complctcl) m tliirtx minutes at 20“ C and at 9“ C The same combinations 
of serum and cells placed at 37“ C foi thirty minutes in a moist ch imbei shoxxed no ag 
glutinntion at all Tlie patient s seiuni Iikexxisc agglutinated the cells of an 0 blood 
(unwashed) at 20“ C The donor’s serum showed no agglutination in anj case 

Fixe tenths of a cubic centimeter of the patient’s serum and 05 cc of the patient's 
packed xxnshed cells xvere placed at 2“ C for thirtj minutes and shaken several times The 
tube was centrifuged while surrounded with ice watei, and the serum lernmed at once Tins 
serum showed onlj a trace of agglutination of the patient 3 cells the Tjpe A donor s cells 
and T^pe O cells at 9® C, aftei tliirtx minutes Tie rgglutmin had been absorbed almost 
eompletelx 

The patient’s scnim, unhcited, was progressuclj diluted and mixed xxith equal amounts 
(05 cc) of a 1 pel cent suspension of the patient’s cells and of the cells of the Tjpe A 
donor After thirtx minutes at 9“ C agglutination was xisible to the exe m dilutions up to 
and including 1 10 in both senes Drops remoxed and obserxed xxith the microscope showed 
agglutination up to and including dilution 1 04 These sime tubes xxere then placed at 
7“ C foi tlurtj minutes, after which all agglutination had disappeared as obserxed with 
the microscope There xxas no hemolxsis 

The clumping produced bj the patient’s serum when mixed with her own and xvith the 
donor’s cells had an appearance typicil of iso agglutination A few louleaux, however, were 
seen To both these mixtures lecithin as a rather heav) saline suspension xvas added After 
tlurtj minutes at 20“ C there was disappearance of the rouleaux, but onlj slight breaking 
up of the clumps of cells The majority of the clumps persisted 

•Instructor In Clinical Biochemlstrx Graduate School of Medicine Unhersitj of Pennsyl 

xania 

Becelied for publication June 27 1935 
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This blood, then, contained an autohemagglutinin of l:6i titer, typical in that it was 
sensitive to changes in temperature, reversible, absorbable, and not appreciably affected by 
lecithin. 

Transfusion was not attempted. 

The autohemagglutinin, unless of extremely high titer, is not detected by 
the customary technic, which makes rrse of chilled clots and room tempera- 
ture incubation of the serum-cell mixtures. 

Timks Medical Building 


MEDICAL ASPECTS OF PERIODONTOCLASIA AND C4INGIVITIS^‘ 


James C. Healy, M.D., Francis H. Daley, D.M.D., and MxVrlan H. Sweet, A.B., 

Boston, Mass. 


jpFEIODONTOCLASIA — pyorrhea alveolaris, interstitial gingivitis, or Rigg’s 
* disease — is one of the oldest oral diseases peculiar to man. Its incidence has 
been noted in skulls reputed to he more than thirty" thousand years old. 

In the second book of Hippocrates there is a description of an oral condition 
in ^Yhich the gums are unhealthy and the teeth loosened. The objective findings 
of Hippocrates coincide with the signs of our present-daj^ prevalent pyorrhea. 
In modem times medicine and dentistiy as 2:)rofessions have recognized the 
universality of the disease and have instituted a vast amount of laboratoiy 
and clinical research concerning its pathogenesis and therapentics. 

The literature of this subject is extensive and conflicting. Contradictory 
definitions and classifications render the majority of the articles almost value- 
less when they are studied critically. From an internist’s viewpoint, and in 
view of the material to he presented in this communication, the most satisfac- 
tory definition found was that of Delator ^ ‘ Pyorrhea is a chronic destructive 
complication of a latent gingivitis.'’ 

In a study of periodontoclasia and its precimoiy gingivitis the physician 
and dentist have two important objectives. Fii’st, there is the consideration of 
the probable deleterious effects of paradental snppiu’ation on general health. 
This doctrine of focal infection is generally recognized and appreciated by both 
bi'anches of the healing art. Everyone grants that occasionally a diseased tooth 
or its supporting stmetures may he the source of joint, neiwe, muscle, or 
eye disease. Nevertheless, any series of cases of arthritis or other chronic dis- 
ease AviU yield a disappointingly large percentage of therapeutic failures if 
sole dependence is placed upon exodontia. The multitude of edentulous young 
and middle-aged sufferers of chronic disease attest the enthusiasm or despair 
of those who emphasize the role of dental and paradental disorders in systemic 
disease. 

The second objective is that of etiologjL 

The authox's group the conditions, gingivitis and periodontoclasia, because 
of their identical underhung etiology. The difference represents the time factor 


•ReceVved for publication, June 27. 1935. 
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01 duiation and the extension of the piocess fiom mucous inembiane to bone 
01 vice \ersi To be suie, ecitam cases of gmgnitis aic acute Some of these 
aic of bacterial oiigin and aic cured by piopei local tieatment The majority 
ot the acute and piacticallj all of the subacute and chionic ca^es, particularly 
latent imohements of the ahcolai gingnae, aie not of the infectious t}pe, 
ho\\e\ei In these nonpaiasitic foms, the iiathologic process dc\elops in such 
a naj as to interfeic nith the integrity of the peridental stinictuies The oc 
cuirence of subcliiiical gingnitis is not uncommon and maj be overlooked until 
dental loentgenogiaplis aic studied Frequentlj, radiographic studies of the 
alveolar bone have demoiistiated extensive resorption in individuals whose 
mouths were rcpoitcd to be heilthv Latei, caiefullv taken histones and le 
examinations levealed information consistent with Dekitei’s desciiption of the 
disease 

Uiiologtj — A studv of ahcolai gingivitis and its end lesult, periodontoclasia, 
resolves itself into an evaluation of the local etiologic factoi’s and the sjstemic 
disturbances vvhicli impair the nutiitioii of the gums and tooth suppoiting stnic 
turcs Since all these tissues are constantly tianmalizcd, the process of cell ic 
building must equal that of degcneiation AVhere nutiition is impaiied or cui 
tailed, the catabolic phase is dominant In peiiodoiitoclasia the pictuie is that of 
degeneration or failure of regen eiati on 

In our woik at tlie Tufts College Ucntal School Clinic, emphasis has been 
placed on the cii dilation of the gingivae and deeper stnicturcs In this region 
there IS an enoimons capiUaiy bed which is coiistaiitlv undei going change in 
lesponse to physiologic stimuli The aitcries supplying this capillary field arc 
innervated and the artenolcs aie subject to dilating and constricting mlluences 
Distill bailees of the vagosympathetic system theiefoic improve or embarrass 
the paradental blood supply Aiteiiosclerosis, geneial oi local, lessens the 
flexibility of gingival and adjacent tissue eiiculation This seleiosis may' be 
the sole cause, a complicating factoi, or the end lesiilt of the common patho 
genesis of periodontoclasia 

Othei conditions which are analogous to vaseiilai eliaiiges, in that they 
deplete the tissues, are the blood dysciasias Depending upon the severity of 
the disease, the oxygen and nutritional supply aic lessened and theie is intei 
ferenee with the waste removal 

Actually, in this senes of eases, the authors hive found that the circulatoiy 
disturbances vveic the cliicf ctiologic factors 

In the six-ycai study of 5,446 mouths foi A^incent’s infection, one of the 
authors** has reached the conclusion that most cases of gingivitis have some 
ctiologic factoi which is intimately concenicd with svsfemic dysfunction He 
stressed this fact both in acute and chionic types of the condition, and at 
tempted to consider all possible local and general factors It appeared, how 
ever, from the preliminary work piesented m that communication that a means 
of diagnosis and treatment of many of our ‘‘failure’’ and “chionic” cases, both 
gingiv itis and periodontoclasia, might be dev eloped 

The chief difficulty in oui appinach to the study of these conditions was the 
necessity of a single diagnostic piocedure which would aid in classifying these 
patients Eventually it was discoveicd that the differential leucocyte count 
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of blood obtained fi‘o;n the gingivae ivould sci've this purpose. TJie routine ex- 
amination of gingival blood served to divide the patients into t\vo groups, those 
in udioni the gingival smears were identical with ear or finger tip capillary 
blood smears,* and second, those in wliom there was a local oral eosinophilia. 
Among the first group wore found those patients whose cell nutrition was im- 
paired by organic disease. Arteriosclerosis was the most common disease noted. 
Tins was a pari of the tucture of diabetes mellitus in four eases but in the 
majority it was related to the extensive vascular degenerative process ordinainly 
manifested by changes in the brain, kidney, and heaii:. Disturbances of choles- 
terol balance and on docrin opalines through tlicir eifect on the autonomic neiwoiis 
system were thought to be the etiologic factors in four cases. 

Allergic Nature. — In man, the common alterations of tissue function result- 
ing from contact with a protein to which the individual is liypersensitive are: 
spasm of smooth muscle, spasm of arterioles and arteries, dilatation of capillaries, 
increased capillary penne ability, and local increase of tissue fluids." The al- 
lergic response is not universal but maj- be strictly confined to one organ or even 
part of an organ. In bronchial astlima, for instance, there is spasm of the 
bronchiolar muscle; in gastrointestinal food hypersensitiveness there is spasm 
of the ‘intestinal musculature and, in some forms of angina and myocardial con- 
duction disturbances, there is probably a spasm of the coronary ai-teriolc/ The 
manifestations of allerg\" may be acute, remittent, and chronic."’ 

Aware of the fact that the allergic diathesis is a congenital biologic altera- 
tion of the living cell which changes the capacity of the organism to react to 
infection and intoxication, it seemed reasonable at least to presume that there 
might be an allergic factor in the genesis of some oral conditions. Further- 
moi^Cy the vast majority of jyroteins wliich come in contact witli tlie cells of the 
body enter through the mouth. 

The recognized syndromes due to protein Iiypersensitiveiiess have multiplied 
in the past few years. When liay fever and asthma were thought of as the 
only allergic diseases, it was stated that approximately 10 per cent of the popu- 
lation had an inherited idiosyncrasy of this sort. As other functional disturb- 
ances were investigated tlie morbidity rate of allergic disease rose and in the 
light of present research one is led to speculate that the constitutional make-up 
of almost all predisposes to vulnerability of certain tissues to protein intoxica- 
tion. In addition, the luxuries of civilization, the variety of diet, the extensive 
cuisine of our modem life, and finally the frequency of acute infections with 
their consequent bacterial allergy or hyperergy multiply enormously the possi- 
bilities of activating a latent tendency to hypersensitiveness. 

The study included 86 cases of periodontoclasia, 27 cases of acute, sub- 
acute, and chronic gingivitis, and 10 cases of that form of gingivitis commonly 
found in the latter months of pregnancy. 

Investigation of the history of tliese patients revealed the incidence of some 
form of allergic disease, actual or presumed, in 46 of the periodontoclasia cases 
and 16 of the gingivitis cases. The occurrence of asthma, hay fever, migraine, 
uiticaria. serum sickness, or infantile eczema in the patient's or a relative's 
past life was considered to bo actual evidence of an allergic diathesis. A his- 
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toi} of ^,^•rue g.istiomlcstin.U distiu bailees luiLvplamablc In the oidmaix diag 
noetic pioceduics 'was int( ijnctcd as a piobablo sign of protein inpeisensitnc 
ness 

llisloi\ and cxarni nation u\takd the f.iets that cancnim ous iras pieseiit 
in 01 liad been c\pciionccd fiof|ntnth }n 84 of the pcnodontoclasia patients and 
21 of tlie giinriMtis cises 

The entiio gioiip liad lii.ible mngnae, a tcndciie\ of tlic gums to bleed 
tasih nben tiaumati/cd, and m the gingnitis soiios local disebmfoit \aned 
fiom tciidciiuss to se\oio pain m some cases 

lj,t<U jiaticnt Mas iristuicted to clean flu mouth Mith castilc soaj> and dn 
with absoibeiit cotton Then tlio fice niaigni of the giiigunc were stimulated 
witli a scaling inslinmcnf and wlicn bleeding was fiec, blood was tiaiisfened 
diicctl> to and smeared on a glass slide The )nop nations weie fi\cd h\ heat 
and stained with Wiiglit s nutlnlenc blue cosm puj), nation 

Local gingn«il eosinophil la was detected in 74 of the S6 cases of peiiodonto 
clasi I and in cacli case of the gingnitis gioup A stiid^ of the oial baeteiial 
tloia was nu onsecjiicntul in the jienodontocl isia gioup In b eases of gin 
giMtis, snieais woie t\picil foi iciitc Vincents infection In 3 of these pa 
tients the gingnitis puetdtd the intc-tation ot Vineent oigainsms M lom dajs 
In addition to tlic gnignal Oosinophiln anothei finding of consequence m 
establishing an alldgic ctioIog\ was the lelatneh low incidence of pohmoipho 
nuelcai neiitiophilcs and the picjiondciaiice of the nongianulai white coipuscles 
in the blood srnoais fiom these cases Specimens of blood taken fiom eai oi 
hngei pimetnie wound weie toinul to be noimal and did not leneal tlie 'vaiia 
tions of the se\eial l^pts (iiunuiated abo\c Tlie lemanung 13 easts of pen 
oclontoelasia bad noimal Icucoeiic counts b\ both technics 

A contiol gioup of S') p itieiits who weie afilictcd with alleigie asthma, Inn 
fewer, oi iiiticaiia weu studied for the imicknec of gnignal eosinophilia Laeh 
patient had noimal gums and piiidentol stiuctnies In no instaueo did tin 
cliffciential lcucoe\te eoiiiit of the gmgnal blood ^an fiom tliat of blood ob 
tamed In skm pnnetiiie 

A second gioup of 20 c out lols eoung lualtln nomilkigic indnidmls, failed 
to pioduce a single gmgnal eosinophilia 

The minimal loeil pathologic signs m the 27 gmgnal inflammations were 
swelling and ledness of the maigin and mtcidentil papillae This e\teiidecl 
o^cl the lingual and buccal siu faces in 20 to the buccal mucosa m 8, to the 
sublingual mucosa in 6 to the palatal mucosa in 7, and to the antcrioi pillai*s 
of the fauces in 1 case I let is ot si/es and sintiit^ comparable to the dcgice 
of the gingnitis weie piescnt some w lieu on tlie mflamed surface m 0 of these 
cases The breath was foul m each instance 

Si\ cases of this 27 patient gioup weie teimcd chionic gingnitis foi the 
diuation of the condition was o\ei si\ months in eaeli instance There was con 
gestion and Inpeitiopln of the inteidontal papillae and calculus was piesent 
The latfei was the oidinan silnan ^alIet^ m one ease, and the senimal oi 
sangumal^ fom whitli is associated with peiiodontoclasia in a second case 
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The entire group of 101 patients were subjected to skin tests. The indenta- 
tion technic was follo\Yed and approximately 120 tests for protein sensitization 
were perfomed on each individual. The diagnostic allergens included foods, 
animal emanations, clothing materials, bacterial proteins, and such incidentals 
as tobacco and dusts. 

Eighty-three of the 101 patients responded in allergic fashion to one or 
more foreign proteins, the vast majority having several idiosyncrasies. Fifteen 
of the i^emaining aUex'gic cases had positive sldii reactions to a secondary pro- 
teose isolated from the individuars nrine. The remaining 3 cases, all of wliicli 
were affected by acute gingivitis, were studied b}’' means of Kowe^s" elimina- 
tion diets. 

The proteins to which the patients in these groups reacted allergically 
covered the entire range of foods, emanations, and incidental proteins. Fifty- 
six per cent of the allergic group had positive tests to one or more of tlie pro- 
teins of wheat, milk, and egg. Tlriity per cent weiD hypersensitive to tobacco. 
Four patients who were improved by withdrawal of tobacco were eigaret smokers. 
In view of this finding, and cognizant of the fact that tobacco sensitiveness is 
not the result of nicotine contact, ten pipe smoker’s were examined for gingival 
cosinophilia. In none did it occur. 

Three eigaret smokers who were h^y^ersensitive to tobacco were advised to 
use holders. Five days later, even though the same number of cigarets were 
being consumed daily, the gingival blood was found to be .normal. On this 
scanty study, it might be assumed that the eigaret smoker dissolves in his saliva 
some of the tobacco protein to wliich he is sensitive. 

Treatment . — Gingivitis or periodontoclasia associated with protein hyper- 
sensitiveness is treated ideally by the exclusion of the reagen or the offending 
substance. The management of the acute gingivitis is relatively simple when 
the nature of the protein is established, but the larger number of periodonto- 
clasia cases had suffered such organic damage that allergic control was helpful 
but not curative. 

In tliese cases of allergic disease, where the diet could not be controlled 
or harmful contacts could not be severed, two other procedures were of value. 
First, the use of mineral oil before meals proved to be a prophylactic measure.® 
Theoretically, oil prevents the absorption of undigested proteins from the gastro- 
intestinal tract and holds them in suspension for further digestion or elimina- 
tion. This method has worked out well in some cases of wheat sensitiveness 
where deprivation of wheat would be an economic impossibility or a nutritional 
hazard. 

The second form of palliative treatment employed with success in those 
cases demonstrating a toxic urinary proteose u'as the oral administration of 
the glyceryl esters of I’icinoleic acid. 

CASE HISTORIES 

Since the tabulations (Table I) were made, another series of 26 cases has 
been completed. Twenty of these were definitely allergic in nature. Because of 
their number it is impossible to present ease reports of all, but it seems to be of 
value to note the case histories of six fairly typical patients. 
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0 a twentt oneje^rold m\lc, >Yas roferrexi to the chmc for a recurreat severe 
gingiMiis IIjs first flttncK, eccurretl tom 've'irs ngo It consjstecl of ^Mellmg, alceratioa and 
extreme pain in the gmgme The Jc^jona at that time and in each anb«!e(iiient attack extended 
to tho buccal surface of tlio iip*?, cheek*?, pillar*., and posterior pharyngeal nail m that order 
Because of the discomfort, eating ivna impo^sihlc aa the di«iea«e progressed After a period 
of BIX to eight noeks, and oid\ ivJicn the patient had been posUiielj limited to a milk diet, 
the condition iinproicd The patient %sfts seen h) the authors tno dajs after the onset of his 
sixth attack In blood smears from the gingune Cl per cent of the nhitc cells were found 
to ho eosinoplules Skin tests were performed and four plus tweatj four hour positive re 
actions to wlient proteose, gjobulm and glutenm were obtained Tliese three allergens were 
then applicl to a small area of unaffected buccal muco<?a and within fifteen minutes a severe 
reaction was obtained at the site of wheat globulin inoculation 

The patient was instructed to exclude all wheat from his diet Tlic condition began to 
subside in two dn}s nnd was completely cured m fiie daas 

G B, a twenty ai\ year old female, presented hcraoU at the clmic with a similar history 
Her gnignitis, howcier, had been of eight years' duration Food protein tests were negative 
Bacterial studies bad been unde awd n Staphylococcus mneus isolated A\ith this she had 
been immunired Ifo improiomcut m her oral condition had followed, howeier Using bac 
tenal protein«»we obtained a veiy strong reaction, both on the skm find oral mucosa, to 
Streptococcus imdans 

rime I 



Besensitization was recommendeil ind the patient u is referred to her prnato physiwin 
At the present tune, treatment is incomplete an 1 a report on lier progress cannot be made 
E S, a three y carol! male, ms lefcrzed bv his father, a dentist, because of a severe 
gingivitis of three weeks' duration The gums became sore, painful, and swollen suddenlv 
Feier, inability to eat and prostration were constitutional symptoms Because of the age 
local discomfort and uncooperativeness, blood smears were not obtained and skm tests could 
wot bo done Qucstioaing^ howeier, reiealed the fact that the child had been presented with 
a puppy the day of onset Disposal of the dog was followed by tlie child^s prompt cure 
Three months later tho child was exposed to another dog The acute gingivitis recurred 

0 O'B, a thirty year old female school teacher who was temporarily employed in a silk 
dress factory as an inspector compluned of teaderne'?s and bleeding of the gums, sensitive 
teeth, and a peculiar taste m the mouth Jloentgtnographs of the teeth showed considerable 
resorption of the alveolar bone The gums were hvpertrophic and bled easily on pressure 
There was a giugivai eosinophtba of IS per cent 

Skm tcst«i revealed onh one positive reaction silk protein The patient then stated 
that while working wv a diegs inspector for the past two vears she had been in the habit of 
biting off loose sdk threads and had kept them in her mowtl for considerable lengths of time 
A B , a fifty four lear old woman, was referred to the cbmc for pyorrhea For several 
years she had espenenced gingival pain on eating v ery cold or hot f oods The gxmiB bled easily 
and were sensitive to pressure Roentgenographs demonstrated considerable alveolar resorption 
but not sufficient to require a full mouth extraction There were many gingival pockets from 
which purulent material and d^bns could be expressed There were 17 per cent eosinoplules in 
the gmgival blood smear She was found to be skin po‘«ilne to the proteins of tomato, 
apricot, and yeast 
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Tlie patient returned to the clinic in one month in a worse condition than when first 
seen. Investigation revealed the fact that she had been eating bakers^ bread. Two months 
later, after having been on an absolutely yeast-free diet, the gums were tremendously im- 
proved, no purulent matter could be expressed, the interdental tabs were firm and attached, 
and bleeding on ordinary pressure was absent. 

E. B. M., a thirty-eight -year-old mother of five children, was referred for extraction of 
all remaining teeth. 

The first and tliird left lower molars had been removed five years previously. An extreme 
degree of j^yorrhea existed in the entire right upper and lower molar regions, the process 
being less pronounced as the midline was approached. Gingival blood studies were interesting 
in that the degree of eosinophilia coriesponded to the extent of pyorrhea. It varied from 28 
per cent in right upper and lower second molar region to 12 j)ej’ cent in tlie riglit lateral 
incisor region to 8 per cent in the gingivae opposite the second left bicuspid. Skin tests re- 
vealed a hypersensitiveness to lactalbumin. The interesting feature from the point of view 
of local trauma and local absorption was the fact that this patient did all her chewing on 
the right side. 

COMMENT 

In discussing the probable allergic basis of sonic forms of gingivitis, one first 
recalls the frequency of acute lesions in the mouth tvhieh follow the ingestion of 
certain foods. Many patients volunteer the information that canker or sore- 
ness of the gums invariably follows the eating of some particular food. Most 
of these occurrences have been attributed to faulty digestion or inadequate 
elimination and treated witli those conditions in view. Actually, such a form 
of therapy may be rational, for, if the protein is not quickly altered by the in- 
testinal ferments nor rapidly eliminated, tlie toxic cleavage product of incomplete 
protein digestion will be assimilated and cause a reaction. On the other hand, 
since it is well knoMui that mucous membranes of allergic individuals absorb aii 
offending protein more rapidly than the normal, it may pass through the oral 
mucosa and exert its effects locally and immediately. The incidence of jagged 
teeth, overhanging fillings or crowns, malocclusions, and tlie resultant trauma 
enhance the ahsoriition of proteins through the abraded or irritated surfaces. 

In periodontoclasia, the capillary dilatation, increase of tissue fluid, and 
spasm of the arteries and arterioles account for the primary alteration of the 
gingivae and the formation of calculus. With continuance of the arterial spasm 
the vessels become sclerosed, the blood supply is insufficient, and there is atrophy 
of the tissues which are dependent upon these vessels for their nutrition. The 
])eridental fihers*hreak down and cannot be i-eplaced because the proper nutrition 
is lacking. Manipulation of the gums and removal of calculus help by relieving 
pressure and temporarily improve circulation by the counterirritant effect of 
the local trauma. Permanent improvement is rare, however, for a vicious cycle 
has been established. 

Ten cases of gingivitis of pregnancy were studied. In six cases, a local 
gingival eosinophilia was present. All six had several positive skin reactions 
to proteins and each was allergic to lactalbumin, lactglohulin, or casein. On 
such slight evidence, we hesitate to draw conclusions. Nevertheless, when one 
realizes that milk proteins are very common allergens, he questions the theo- 
retical necessity of large amounts of milk in the gravid woman’s prescribed diet. 

In summarizing these cases, wliich we believe to be of an allergic nature, 
it may he said that they have certain diagnostic features in common: eosino- 
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philia, capiJlan dilUation, inci cased peimcabiht\, cxuditioii Othei impoitant 
findings m se\c!al cases weic histoij of food idiosMiciasics oi familial pre 
disposition, positue skin leaetioiis, and positnc ‘jIuh tests ^\ltll nrinan pioteosc 
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BLOOD GROLPING IN THE INFECTIOUS DISEASES* 


IIenra Broda, 'M D Laa\rlnce W Smith, MD and William I Wolff 
Vem York N Y 


I T HAS been maintained foi some time that Iheie is a constitutional factor 
in susceptibility to infectious disease One a\enue of appioacli to the study 
of this problem has been a statistical imestigation of the incidence of the foui 
blood groups in patients with the \arious infectious diseases 

A numbei of such studies haae been published In acute anteiioi polio 
myelitis, Giooten and Kossovitcli (1930) noted a maikcd picdominance of 
Group A oAGi Gioup 0, a complete absence of (jioup AB, and a sbglit diminu 
tion of Group B, among 78 cases in Alsace j\ I an ica tide, Biatescu, and Rusescu 
(1929), and Maiincsco Manicatide and Diaganesco (1929), agieed upon a pie 
dominance of Gioup A in Roumanian eases Foa (1931) reports an appreciable 
increase m A, and a maiked decicase iii B, among 22 poliomyelitis patients m 
Italy Jungeblut and Smitli (1932) report i statistically significant decicase 
in B and a slight mcicase in 0 group, m 125 piiahtic cases of poliomyelitis in 
children o\ei fi\c yeais of age in New York City They find a similar decrease 
in B among 208 poliocony alescent senims Totalling the findings fiom the 
serums and cases, m 551 bloods there are 10 3 per cent B, a decrease fiom 
their contioLs of 3 7 ± 17 per cent which is almost of sfntisfieal significance It 
lepresents the largest group studied and icpoitcd Shay\, Thclandei, and Kil 
gariff (1932), in 100 cases fiom California also lepoit a diminution in B an 

•From the Laborator> of the y\ illard Paiker Ho<!pit'iI Department of Hospitil«? 

ReceUetl foi publication June 2 ” 1935 
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increase in 0, and, strikingly, a complete absence of AB. Hatzl^y (1933) reports 
131 eases in whicli there is a striking increase in B. With the exception of 
Hatzky, these various aiitliors agree upon a relative decrease in incidence of 
individuals belonging to B group in patients with poliomyelitis. 

In diphtheria, on the basis of Schick tests, Hirszfeld, Hirszfeld, and Brok- 
man (1924), Nowak (1931), and Farjot (1933) ail agree there is no difference 
in immunity to diphtheria in varying blood groups. 

In 36 scarlet fever cases, Mironesco and Btefanov (1926) report a some- 
what lowered incidence in Group A and a striking increase in Group B- Nowak 
(1932), studying 232 cases in Vienna, also finds a slight decrease in Groups A 
and B. On the other hand, Korwer (1932), in Germany, finds in 363 cases a 
distribution no different than in his control series, while Kiss and Teveli (1930) 
find relatively large decreases in both A and B in 172 cases of scarlet fever 
in Budapest. 

In rubella and pertussis, the only report found in the literature is the one 
of Mironesco and Stefauov (1926), in which are reported 64 cases of rubella, 
with a slight decrease in Group B, and 14 cases of pertussis, none of which be- 
longs to Group B. 

We have collected from the transfusion records of Willard Parker Hospital, 
a New York City Hospital for contagious diseases, the blood groups of patients 
typed in the years 1932, 1933, 1934, and 1935, There are 440 individuals repre- 
sented in this list, 29 of these having had double and, in two instances triple, 
infections. We are indebted to Dr. K. P. Lorenz, pathologist to the Kingston 
Avenue Hospital, New York City, for an additional 127 typings. Tin's paper 
is based upon these 567 patients. 

It is obvious that a proper evaluation of the distributions of the blood 
groups in the several contagious diseases, necessitates a com 2 >arison with tlie 
‘'normal’’ distribution. The considerable variation in incidence of blood groups 
in different races makes it imporiant to control this factor. This is particularly 
trae in a large metropolitan hospital. Whether or not there has been a stabiliza- 
tion of the racial propoi'tions — and of the distribution of the fouc blood gi’onps — 
in a lai’ge city such as New York, is not certain. Tiber (1930) has suggested 
tliat the lower incidence of Group A in his large series from Bellevue Hospital, 
as compared with the earlier American repoils of Moss (1910), Karsner (1918), 
and Snyder (1929), is due to the relatively high incidence of South Europeans 
among the patients at Bellevue Hospital. Similarly low figures for Group A 
arc reported, however, by Culpepper and Ahleson (1921) in Detroit, by Seeger 
and Schaefer (1933) in Milwaukee, and bj’' Jungeblut and Smith (1932) from 
the Presb}i:erian Hospital in New York, the correspondence of all of wliich 
percentages with those of Tiber is very striking. 

For oim control group, we have used the distribution obtained from 1,000 
individuals, typed as prospective donors for patients at Willard Parker Hospi- 
tal. They are parents, relatives, and friends of the patients in the liospital 
(professional donors have been omitted), and therefore presumably reflect the 
racial distribution of the patients for whom they w'ere typed. The incidence of 
the various groups differs very slightly from those repoifed by Tiber, Jungeblut 
and Smith, Seeger and Sehaefei*, and Culpepper and Ableson. 
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In 302 cases of seal let fe^e^, 45 4 pci cent belong to Gioup 0, 30 8 pei 
cent to Gionp A, 17 9 pei cent to Gioup B, and G 0 poi cent to Gioup AB The 
onh (liftci cnees of ain niniriutiidc, as compaicd with the contiol gioup, aic seen 

Table I 

JsojvAL Dj^TviBhTio'^ oi BiooB Grouis t\ Amepicw Cities 




LO 

0 

V 

B 

AB 

Culpepper and Ableson 

Petroit 

5,000 

44 5% 3b 0% 14 3% 5 3% 

Secj,or -Hid Sdnefer 

MjIw -lukee 

^S9 

421 

30 2 

13 9 

7S 

Tiber 

BelIe\uo Hospit-ih JN Y C 

10,000 

45 6 

30 4 

13 5 

4 5 

Jungeblut nnd Smith 

Presb^ tenon Hosp , NYC 

1,000 

45 6 

33 7 

14 0 

47 

Authors ’ 

W jihrcl Parker Hosp , N Y C 

1,000 

47 S 

333 

12 2 

47 


in Gioups A and B In Gioup A, tlicxc is a dinumition of 4 5 per cent ± a 
standaid de\iation of 3 06 pei cent TJie dccicase m incidence of Gioup A is 
of the same oidei oi Jnagmtiu]c as those ie/>ojfed In Aon ah nho found a de 
Cl case of 6 5 + 40 pci cent, and Kii)S and Tcicli nlio found a decieasc of 9 98 
pel cent The iigiiies of Miionesco and »Stefano\ aie too fen and too in 
adequately controlled to be of au} significance TJie senes icpoited by Koiwei 
sliosv no significant clnnges in anj of the gionps fiom Ins controls None of 
tlicsc diffci cnees (mth the possible exception of Kiss and Tc\eh’s, nho do not 
gne sutficient data to treat statistical!}) leacli statistical significance In 
Gioup 0, the autbois and Koinei find a slight deeiease, while Nonak and Kiss 
and Teieli both find a ratliei large jucicasc In Gioup B, Nonak and Kiss and 
Tcieli find decienses, nhich is opposite to om nieieasc This ineiease of 
5 7 + 244 per cent almost attains tlie iigid statistical significance of piobabiiitj 
of 1 in 100 that the difieicnce is not a le/Icctiou mcieh of landom sampling 
(le, that there aie too feu cases to ,dlou the laus of chance distubution to 
opeiate), its probabilifj being 0 019 In Gioup AB, the authois, Nowak, and 
Koi*wei all find an insignificant mcicasc, while Kiss and Tc\eU find a slight 
deeiease 

In the othei infectious diseases studied, ptitussis, nibella, \aiieeUa, and 
dipbtheiia, we find in all a stiikmg decieasc in those of Gioup B Tho num 
beis of cases of \arjcclla and diphtheria aie too small to meiit discussion In 
measles, the incidence of Gioup B is deci eased b} 4 5 ± 2 56 pei cent, and m pei 
tussis bj 10 4 + 1 64 pel cent The fiist ualue has a probabihtj of onlj 8 m 100 
that the difference is due to sampling, and foi tho second, p becomes so exceed 
mgly small that it maj he said with complete assmance tliat the deeiease is satis 
tieally significant This ngieement between measles and pcitnssis is suggestue 
when the similarity of the iindcil} mg pathologic piocess is icmembcred (Me 
Cordock and l^Iuckcnfiiss h AV Smitli) If one combines the lesults obtained 
m these two patliologicall} similar diseases, tho deeiease in Group B is found 
to be 7 0 + 1 79 per cent, the p foi whicli value is 1 in 10,000 If one compares 
the Chi square foi the distribution of the blood groups m these diseases with 
the eontiol distribution, it is found to be 12 05, well above the cntieal value of 
11 34 which indicates a probability of 1 pai t m 100 

This decieasc in Gioup B m measles and pcitu*!sis becomes of even moie 
inteiest when it is lecalled tliat iii poliomyelitis, a statistical!} significant de 
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in 1 tiblc of probabilities (Dnnn, 1929) 

tX= Ojj square, i meisurc of the siBnificance of differences between distributions, is obtained as explained m Dunn's paper, “Statistical Methods in Ph> «iolog>.'’ Differences 
between the distributions in the blood groups in the various diseases and the control series ire significant when X- becomes preiter tlnn 11 34 
**p. for the Chi squire \iiucs, is obtiincd b> interpolating m i suitable nomogram (Dunn, p 341). 
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ticase in incidence of t»iouj) B was also found ^leasles and poliomvchtis aie 
both diseases of mi us ttioloLn pertussis is at kast suspected of liaMng a Mtus 
as ail ctiologic agent It miglit piove of inteiest, theiefoic, to aseeUam the 
blood gionps of a laigt mimki ot mdiMcluaK with otliei diseases of vmis 
ctiologv, 01 suspected oi having a \iins ctiologv, eg, variola, jellovv fevu, 
epidemic paiotitis and ndUunzi should d) >t tlnse show a compaiativclv 
lowei lucidenee among individuals of Gioup B, this might seivc as a seiologic 
apinoach to tlu piopliv) i\is, and possiblv tliciain, of tin sc diseases, as has been 
icccntlv suggested foi pulionnchtis bv dungeblut (1933) 


SUMMVRV 

1 Thcie have been 5bT individuals with the common infectious diseases 
tv ped, and the distiibution among the foui blood groups compaied with a noimal 
distiibution 

2 In scaiUt ftvii thcK is a detunse m incidence of individuals of Oiouj> A 

and an niciea’-e in Gioup B in pertussis nibella and peihaps vancella, to which 
maj bo added poliomvelitis as studied puv louslj bv one of ns Thcie is a 
signifieantlv dccieascd incukncc in B Pirtnssis fiiithermoic, shows a 

notable mciease among tndividnds of Oiouj) AB 

3 A possible i elation of thist findings to immiinitv is suggesttd 
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A HITHERTO UNDESCRIBED IMICROORGANISM OF THE 
ALCALIGENES GROUP'' 


Elizabeth L. Hazen, \nd i\lARY JIortillako, New York, N. Y. 


A BACTERIOLOGIC study of a hithei'to undescribed inieroorganism re- 
covered twice from tlie blood stream of a fatal case is recorded, together 
with a brief description of the case. 

A specimen of blood for bactcriologic examination was received from a 
woman, aged forty-one, who lived in AVestchester County, New York. Tlie 
sjunptoms reported were: septic temperature (99 to 104° F.), chills, profuse 
sweating, extreme prostration, and abdominal distention. The eiythrocyte count 
was said to be 4,080,000, and the leucocyte count 13,500. A differential blood 
count later showed 91 per cent polymorphonuclear neutrophiles, 8.7 per cent 
hunphoc^Tes, and 0.3 per cent large mononuclears. A diagnosis of typhoid fever 
was first suggested, but later ‘'undulant fever or a bacteremia’^ was considei’ed. 
The patient’s blood serum during the third and fourth week after the onset 
of illness did not agglutinate B. typhosus, B, abortus (bovine), or R. tnlarense. 
No microorganism of the enteric disease group was recovered from the feces. 
The patient died on the foriy-sixth day of illness; an autopsy was not per- 
formed. Additional information concerning the case revealed that one week 
prior to her ilhiess she had I’eturned from a visit on a farm in A^irginia where 
raw milk was used. Only a few days before returning home she had dressed a 
quail and a rabbit Adiich had been killed by a hunter. 

BACTERIOLOGIC STUDY 

A small gram-negative aerobic bacillus was isolated in pure culture from 
the blood specimen wliicli was collected one Aveek before death. Coincidentally, 
a transplant of a microorganism, recovered from the patient’s blood eleven days 
before death, was received for identification. Preliminary tests indicated that 
the two cultures, designated as Nos. 3348 and 3349, respective!}', were probably 
homologous and belonged to the B. alcaJigenes group. 

Morphology . — The microorganisms Avere gram-negative rods that A'aried 
from coccoid to bacillaiy forms; frequently a faintly stained transAm*se central 

*From the Division of Laboratories and Research, New York State Department of Health, 
Branch Laboratorj'. 

Received for publication, July 2, 1935. 
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b^nd ^\as obsened Tlic} occuiicd singly oi m long oi sboit cliaiiis, no flagell i, 
cap<?iilcs, 01 polai bodies ^cic demonstinblc 

Culttnal ClimoctcusUcs — On phtes of meat infusion ag.u and liorse blood 
IioiTnoiic agar the colonies noic coloilcss, glistcnincr, opaque, come\, and fiiable, 
with entiic edges, and on the blood medium theie was no homoljsis In gelatin 
tubes after foil^ eight lioms at 37® C giow'th was moderate and flak^ No 
liquefaction oecuiicd dm mg a tliiec weeLs^ ptiiod of incubation The giowth 
was modeiale and o£ bght cioinn eoloi on potato slants so iked in a 0 1 pci cent 
hodiiim caibonatc solution, while on the mole acid or gljcciol potato medium 
no giowdh occuiicd In meat iiifiisioii bioth the ciiltmcs showed (aftei foitj 
eight Iiours) slight tiubidit} witii a faint iing and a gianulai deposit which 
did not dismtegi ate on shaking 

Jiiochcimcal UcacUom — Litmus milk was unchanged In milk containing 
cithei phenol red oi biom ciosol pin pie a slighth alkaline leiction was ohsei\ed 
Indol was not foimcd Acetjl mctlnl cnibmol was not demonstiated and theic 
was no color change in the methjlied test None of the caihohjdi.ites (in 
peptone watei medium) commonh used was feimentcd, but a stiong alkaline 
reaction was pioduccd in the medium The iniciooiganisms giew best at 37® C , 
and indiffcientlj oi not at all at 20° C Exposure to moist heat foi fi\e minutes 
at 60® C resulted in then death 

SniOLOGIC STUD! 

Agglutinatinir seiums wcie pioduced m labbits b} lepoated mtiapeiitoneal 
injections of the Ining microorganisms As diffieuUj was encountered in ob 
taming homogeneous suspensions of the micioorgamsms, tlic lumg cultiues weie 
ground befoie making the suspensions foi agglutination pui poses Complete 
icciprocal agglutination was obtained with cultuies 3348 and 3349 and their 
homologous antiseiums in dilutions of 1 1,200 These eiiltmes also leeipiocallj 
absoibcd the agglutinative piopcitics from antiseiaims 3348 and 3349 (indicat 
mg the identity of the two micioorgamsms) B typhosus, B pai atyphosus A 
and!?, L* (ibo)ftis (bovine), I? viehfensis, B pa) ameliteiists, B wJntmo7i,B hion 
chtsephcusf AchnohactUus hymeiesi, and B iularcnsc were not agglutinated in 
the antisciTims 3348 and 3349, noi wcie ciiltuies 3348 and 3349 agglutinated m 
the antiseiums of the micioorgamsms just mentioned 

PATHOGEMCirV. 

Rabbits, white rats, and wliite mice were not found to be susceptible Guinea 
pigs injected intiapcritoneally with the oiiginal cultuies (giovvi;h from one or 
two eighteen hour agai slants, suspended mice of phjsiologic salt solution) 
exhibited a \ariable susceptibility Some of the guinea pigs became acutelj ill 
and died within twenty four hours to five dajs, others, showing only malaise 
01 no sjmptoms, survived indefinitclj I he animals that died of an acute in 
fection showed evidence of acute peritonitis The micioorgamsms were ciilti 
rated from the peritoneal exudate, the livei, spleen, and mesenteric IjTnph 
glands The passage cultures pioved to be infectious for guinea pigs upon 
mtiapeiitoneal injection 
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Cr.ASSIFICATIOX 

Before classifying' cultures 3348 and 3349, ceitain of their cultural and 
biochemical characteristics were compared with those of the microorganisms 
which they resembled in many respects, and differences from these same micro- 
organisms (members of the abortus melitensis group and B, hronclmcpHcm) 
were noted. 

There was a striking resemblance between the microorganism and B. bron- 
chiscpiicns in growtJi on solid media and in morphology, but they differed in 
many important respects. As Wilson^ reports, B, bronchiscpficus produces an 
intense alkalinity in litmus milk, the alkalinity beginning at the surface and 
progressing downward until finally the medium is of a blue black color. On 
potato medium the grouth is abundant, moist, and glistening, and of a light 
tan color after twenty-four hours; in two or thi’cc days the color is coffee or 
Van Dyck brown, the potato itself becoming dark bro\ni. Cultures 3348 and 
3349 did not produce a detectable color change in litmus milk after three weeks’ 
growth. Tiiey grew on potato slants only if the slants had been soaked in 
sodium carbonate solution. Tlie growth on this medium was moderate after 
four or five days and \vas of a creamy color. Also, B. hronchiseptiens is a motile 
bacillus, wliereas cultures 3348 and 3349 were nonmotile. However, the failure 
to demonsti’ate motility in the two microorganisms is not of great significance as 
it is a well-known fact that variations of this type may occur in many spceie.s 
of motile bacteria. 

While cultures 3348 and 3349 resembled members of the abortus melitensis 
group in ceHain of their cultural and biochemical reactions, they were im- 
miinologically unrelated to this group and did not produce a chronic disease 
in tlie guinea pig. Jlicroorganisms of the abortus melitensis group are serolog- 
ically related and produce chronic lesions, resembling tuberculosis, in the guinea 
pig- 

The B. alcaligenes grou}) is generally considered to be composed of gram- 
negative bacilli that do not ferment carbohydrates and do not form aeetyl- 
methyl-oarbinol. This unidentified strain fulfilled these criteria. For conven- 
ience of reference to the literature, therefore, it seemed advisable to place the 
microorganism in tliis group. However, it should be pointed out that the strain 
has very few characteristics in common with the type species, B, fecalis aU 
caligencs, wliich is a motile bacillus with peritrichous flagella, produces an in- 
tense alkalinization of litmus milk, grows well on ordinary media, and is not 
sensitive to environmental changes. Cultures 3348 and 3349 arc nonmotile, do 
not possess flagella, produce only a slight alkalinization of milk, arc fastidious 
in their media requirements, and are highly sensitive to environmental changes. 

SUMMAKV and CONCLUSIONS 

The homologous gram-negative bacilli cultivated from two blood specimens 
obtained from a fatal case of generalized infection were compared with B. 
hronchiscpfmis and the members of the abortus melitensis group. The signifi- 
cant differences and similarities between this and the heterologous microor- 
ganisms were pointed out. Distinctive morphologic, cultural, and biochemical 
characteristics indicate that it is a representative of a new and hitherto un- 
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described speues Because of ceitain diaiacteiistics, the iniciooi’^ainsm has 
been placed within the B (ilcnlKjcnc^ inoup, although it diffcis in main re 
spects fi om the t\pc species li fccah^ alcaligcnch 

It IS cut 11 eh ])ossih)e that infections due to this jiathogen ha\e been o\ei 
looked hoeause ot the similTnt\ of the clinical s\mptoms to those oi othei well 
Know*n diseases which ai< (haiacten/ed hi a bactcieinia 
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NORMAL JIAGNESriM ^lETABOLlSit AND ITS SIGNIFICANT 
DISTIRBANCES* 


Bubmiam S Walklk, PhD MD axd EusAiiimr W Walker, AM 
Boston \ss 


A lthough foi man> \eais isatisfacton methods ha\c been a\ailable for 
^ the tstmiafion of mairnesimn jii both Rinds, such deteimmations ha^ie 1*0- 
coned little attention Horn clinical chemists Oui attempt m this papci is to 
reMcw brietl} some of the more impoHant plnsiologie lelationships of mag 
nesjiim, note eeitain \anatJons m abnoimal states, as well as piesent a sertes 
of magnesium deteimniations on healtln and diseased indnidnals We wash 
to emphasize m paiticulai the icteiition of magnesium which occurs in some 
eases of renal disease, a tact denied hi some initeis on the subject, and its Mg 
nificancc m diagnosis, piognosis and tieatmcut 

Since piacticalh all foods 111 the human dictaii contain an adequate 
amount of magnesium to meet the hodi s icquucmeuts (Joachimoglu and Pan 
opoulos'), the problem of specific deficienci in mainiesium docs not aiise in 
human nutrition The eifect of magnesium depi nation in animals, leading to 
a fall in semm magnesium and the U pR<d magnesium tetani, has been obsemed 
and desenbed bj the group m B V JicCoHum s laboiatoij 2 » < 5 

Numeinus attempts ha\c been made to associate dictan dLhcienc\ in mag 
nesmm with increased incidence of malignant neoplasms This subject js thoi 
oughlj miewed h^ M J vSheai’’ who finds the eudence contiadieton and in- 
sufficient 

In regard to the ejects of excessue magnesium intake, the onlj studj with 
human subjects which has come to oiu attention is that of Carswell and Winter,’ 
their experiments lasted twenty and twentj foui daAS, and consisted of the 
addition of 8 gm of magnesium Jaetate to a uniform diet adequate m phos 
phorus They x\eie able to show that about half of the ingested magnesium was 
absorbed Calcnma balance was positnc ni both cases, arguing against the 

•From the Evana Hlemonal (Mass'ichusetts aUmorfal Hospitals) ml Uoston UnKersit^ 
Scl ool of XlecUcIne Boston Mass 

Received fo« publication Jwl) 4 193 > 



716 


THE JOURXAL OF LABORATORY AXD CLIXICAL MEDICINE 


the dissolved precipitate, still in the ecntrifn^e tube, were added water to 10 c.c., 

1.5 c.e. llolybdate III, and 0.6 c.c. of the reducing agent. After five minutes for 
color development, the volume was made up to 15 c.c. and the color compared 
with that of a simultaneously prepared standard made in a 100 c.c. volumetric 
flask by adding, in order, 5 c.e. standard phosphate solution (containing 0.4 
mg. P equivalent to 0.314 mg. Jig), 50 c.c. water, 20 c.c. 2.5 N sulphuric acid, 
10 c.c. Jlolybdate III, 4 c.c. i^educing agent, and water to 100 -c.c. volume. 

These older methods were used from simple personal preference to the 
newer S-hydroxyquinoline methods. The results have been .shouTi to be identical 
(Greenberg and others^-). Numerous colorimetric methods based upon the use 
of dyestuffs have been proposed (Becka,^^ Lang,'^'* Thnm^^). The last two were 
tried, but the results were not as consistent as with the magnesium ammonium 
phosphate precipitation. 

Xonnal Blood Values. — Eighty-seven determinations were made, using 
blood serum obtained from students in the medical school. The values obtained 
varied between 1.6 and 3.0 mg. per 100 c.e. serum, with a mean value of 2.2 mg. 
The values are somewhat lower than those obtained by Greenberg and othei’s^- 
in a similar series, and more in accordance with those observed by Bechei*^® and 
by Bomskov^*^ and tliose stated by Shohl.^' Greenberg's mean value is 2.74, 
liis range 2.0 to 3.6; Bceher's range is 1.8 to 2.3, that of Bomskov 1.7 to 2.6. 
Shohl sets the limits between one and three mg. per 100 c.c. 

This group may be supplemented by the somewhat less authentic figures 
derived from analyses made on 91 miscellaneous medical and surgical patients, 
with no apparent disturbances of mineral metabolism and elimination. Of this 
group the mean value was 2.3 mg. per 100 c.c.; the range was from 1.5 to 2.9 
mg, Waeker and Pahrig^® in a similar series obtained a mean value of 2.28 mg. 
with a range of 2.03 to 2.97. 

Blood samples in both groups were uniformly taken in the morning before 
breakfast. 

Normal Urine Values . — In the group of medical students an attempt was 
made to correlate urine output over a definite period witli the blood levels. Tliis 
was previously done by one of us for pliosphoims (Wailceri^). For magnesium 
no correlation could be showTi. The values for the one-hour excretion varied 
from 0.3 to 10.9 mg., with an average of 2.6 mg, per hour. 

The twenty-four-hour output of magnesium was also obseiwcd in the same 
group; the maximum twcnty-four-liour excretion was 307 mg., the minimum 

32.5 mg., the mean value 103 mg. 

In the group of hospital eases, supposedly normal from the excretory view- 
point, the values noted in the twenty-four-liour collections were definitely lowci\ 
The maximum was 243 mg., tlic minimum 5 mg., and the mean 86. 

Abnorynal Values . — Certain eases were observed in the hospital at the 
time of this study with definitely increased levels of serum magnesium. 

Mr. A. C., aged forty*six, was admitted Feb. 11, 1934, in a preuiemic condition, with a 
blood pressure of *10/127. He had a convulsion about two hours after admission, lasting 
three or four niinutc'*. followed by coma. His liistoiy was of albuminuria and hypertension 
for the previous ei^ht wars* severe bilateral temporal headaclic for five weeks and frequent 
vomiting for the pnneding twelve hours. At the time of admission he was disoriented and 
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reatlc«««? Phjsjcil ficsh mil old liLoionli jges m both fuiwli ocitb, 

Iiciv/h fuirod auontn toTtgne, fo»? brt itJt, heirt ajtt a»d ^oim la noianl lie waa trcittt? 
In i>hlebotom> , lunibir puivttarc, and nngnesunn sulplinto b\ niovith 'iml mtra’venoustj Ilia 
tombtion }mpio\ed tno after atlmjs^ion, nnd lie d}«!c)mrge<l nmeb iniproicd on 
March 17, Ib^tl Htpeded urine exaniuntion*? ton'^istontU <1ej«on*(tintcd a tendenej to fm 
tion of «»ptcillc gr'iMt\ between 3 00^ ind 1 015 Albuaim v\ le pro<ient, ijul the sediment 
contunid T to 10 loneocNte* nul 2 to 32 blood dj<-(-s per high nowir field H\alme, 
granulir, tellului, and w weu plentiful m all specimen** Blood e'cimmation on 

idmi8*uon repealed nonpiotom ndjogen 80 mg, «nc nttd ‘>5 mg, creatinine 2'' mg, and 
augir 120 p,^r 100 ec The diagno‘*ia was chronic glomerulonephritis with Inpertension 
and ureniui Tw<» determm itions of “trum migne*iuini weii? made m tins case, at the time 

of admission, it was 3 Oi inc, , aiul three weeks aftei admission 2 1 mg This patient had n 
recurrence of uremia m Januarx, 3033 md died 

Mtsa S J, aged fift\ six, was admitted Jsuc 2t», 1023, for diagnostic, studj with hxstora 
of lt> portension of fifteen acirs standing and of inigiainous attacks accompanied bx partial 
loss of xision and tort ihcat ion scotomata Examination dennonst rated an irregular heart xvitU 
an nortic s\<?tohc murmur an*l i blood picssnre of 222/104 Urine examinations wtre negatixe 
except for a xerx small traeo of albumin and a fexx finch granular casts Blood counts were 
mthm normnl hunts TintJier cardiac examination failed to confirm the arrhxthmn but 
demonstrated a mxocardial imp urintnt suggestixo of coronnrj disease Mie was not treated 
m the hospital Serum nngnesuim on admission was 10 mg and a week later 2 84 mg 

Mr A L, aged thirtx four was admitted Sept ^ 10 3 , with a hiatorx of hypertension 
and nepliritis of two and one half x ears' duration, xxith increasingh frequent attacks of 
headiche, nausea and xoinitmg Admission examination nxcalod i blood pressure of 204/126 
md an apical sxstohe cardiac murmur There was exidcnce of t irdiae enlargement doxvn 
xvard, confirmed b> x rax He rennufied m the hospital at this time until Dec **, 1933, 
during which period his axmptoms xxorc not brought completelx unt’er contiol TJrme examina 
tions demonatratcil a fixation of apetific giaxitx between 3 032 and J 014 small traces of 
albumin, rare leucoextes, frequent ^howers of blood discs and occasional hjalmc and coarsclx 
granular casts Blood morphology was noimd Chinncal <>\anijnation of the blood rerealed 
nonprotem nitrogen 57 mg, unc acid 9 1 mg, cTcitininc 2 5 mg, and glucose 91 mg per 
300 cc 

He XX as readmitted on March 4 1934 following a minor accident xxhieh brought on a 
reeuirencc of the sex ere healache, nausea and vonutmg FolloxMng anothei long hospital 
stay, he was discharged on Max 2{i symptonintieally imprmed with n diagnosis of malignant 
hy'pertenaion, hxpertensixe heart disease, and chrome nephritis The prognosis ua’c eon 
sidered very pool Bahoratory findings were comparable to tho**t of the first admission 
Therapeutic lumbar puncture xxas ropeited soxeial times and appeared to be tlie most effectixe 
form of treatment This patient sluured i consiatc ntly tJeiated blood magiso'Jium lerel aa 
ahoxxn b\ tha fotloxxiug reauUs October "O, 2 55 mg , November b, 2 07 mg , N ox ember 1" 

2 50 mg , Is ox ember 20 2 5S mg Nox ember 27 2< mg Decembei I 2 34 mg January 22 

3 2S mg Mai eh 5, 4 Oo mg 

Mr P R, aged txxentv six was adnnttel Oct 2S 1031 with a history of hypertension 
dx«pnea, palpitation and precordml pain foi a period of nine months There bad been a 
suspicion of lead poisoning, not confirmed by labor itorx evanunations Examination demon 
Rtiated a xelloxx pallor, bleeding gums, famt systolic apici! and aortic murmurs and n fine 
tremor of the fingers During his hospital stav theic was a progre**'*ixe change for tho 
worse in his 1 lood chenustiy and other renal functior tests He was discharged against adxice 
• December 9 md die<l '«hoitl\ after lus return home Blood pnssure at time of discharge 
w IS not significanth changed Urine examinations demonstrateil a definite fixation of sp gr 
at 1010, tiaces of albumin and occasional ca^ts He 3iad a marked anemia, 2 000 000 
erylhrocrtes per c mm on admission 3,700,000 on discharge, with color indices xaning 
between 0 8 and 10 Blood chemical examination showed nonprotem nitrogen increasing 
from 204 to 263 mg , unc acid from 9 1 to 13 2 mg and creatinine from 8 8 to 13 f> mg 
His blood sugar xxaa within normal lunit'* Repeated phenohulphonephflmlem testa gaxe no 
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return. Tlie progress of the disease is ^vell illustrated by the increasing values of blood scrum 
inagnesiinn (in ing. per 100 c.c.) : October 30, 2.53; November G, 2.41; November 13, 2.7G; 
November 20, 3.So; November 27, 4.00; December 4, 4.20. 

Mr. E. I., aged fifty-two, v;as admitted Oct. 11, 1933, for study of a hypertensive 
condition. He also complained of dyspnea, cough with bloody expectoration, edema, and 
right‘Sided paresis. Physical findings included glossitis, anterior and posterior cervical adenop- 
athy, rales and dullness in the bases of both lungs, enlarged and tender liver and pitting 
edema of both legs. The blood pressure was 192/J12. A diagnosis of chronic lymphatic 
Icucemia was made within a short time following admission on the basis of the blood exam- 
ination. The urine was found to contain an enormous number of red blood discs. Chemical 
examination of the blood gave normal figures for the usual constituents. The phenolsulphonq- 
phthalein excretion was 38 per cent in two hours. X-ray gave evidence of considerable effusion 
in the right pleural cavity. There was no fixation of specific gravity of the urine. Neurologic 
examination suggested a probable earlier cerebral hemorrhage. He was discharged November 
4, imimproved. His serum magnesium was 3.30 mg, per 100 c.c. on admission, later normal 
values of 2.57 and of 2.66 were obtained. He died soon after his discharge from tlie hos- 
pital. 

Mrs. E. T., aged twenty-three, was admitted Feb. 14, 1934, for treatment of pernicious 
vomiting of pregnancy. Her last period was Jan. 7, 1934, and tlie vomiting had been of two 
days^ duration and of such severity that she had been unable to retain food or fluids. She 
was suffering from constant thirst, nausea, severe occipital headaches, and sense of pressure 
in the lower abdomen. During the last 3 "ear she had had two pregnancies, both of which 
had been terminated by curettage on account of the excessive vomiting, Pliysical examination 
was noninformative except for signs of dehydration and generalized abdominal tenderness 
and rigidity. Pregnancy was confirmed by the Aschheim-Zondek test. The vomiting was 
controlled by use of intravenous glucose together with sedation by phenobarbital. She re- 
mained in the hospital until March 7 with only one further episode of severe vomiting, whicli 
was eventually controlled by gastric lavage. Urine examination revealed leucocytes in vary- 
ing and sometimes large numbers. Bio ad morphology was normal as well as routine blood 
chemical examination. A single blood magnesium determination done on the day of admission 
was 3.25 mg. per 100 c.c. 

Wacker and Falmg^® in a series of patients with hypertension demonstrated 
an increase in serum magnesium from their normal mean value of 2.28 to 2.41 
mg. This slight difference liardly appears significant, bnt it is of interest to 
note that out of our six cases showing increased scnim magnesium five had 
hjTiertension, the other being a toxemia of pregnancy. Weil, Guillaumin and 
Weismami-Netter^° also have observed increased value of serum magnesium in 
a few cases of essential hypertension. Their figures deviate so far, however, 
from the standards used by other authors that comparison is not possible. 

In our hospital series there were fifteen other cases of liypeilension, none 
sliowing any signs of severe Iridney damage. Of this group, the maximal mag- 
nesium value in blood serum was 2.72, the minimal 1.86, and the mean 2.36 mg. 
per 100 c.c. This is definitely and probably significantly higher than tlie means 
of the noimial and of the hospital scries (2.2 and 2.3 mg. respectively). 

SUMiMARY 

1. The recent literature on the pathologic chemistiy of magnesium has been 
briefly reviewed. 

2. The range of semm magnesium in fasting normal active young adults 
(87 subjects) is found to be 1.6 to 3.0 mg. per 100 c.c., with a mean value of 
2.2 mg. 
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3 The range in a gionp of 91 nusceJlaneous nieclica] and surgical hospital 
cases Mith no appaicnt disturbance of mineral metabolism Mas 15 to 2 9 mg 
with a mean value of 2 3 mg 

4 The twenty four houi uiinarv output of magnesium in tlie student group 
was 32 5 to 307 mg, with a mean \aluc of 103 mg For the hospital group the 
maximum was 243 mg , the minimum 5 mg, and the mean S6 mg 

5 In fi\e cases of hjpei tension associated watli a gieatei oi lesser degree 
of lenal damage, abnoimalh high scium mairnesium values weie found, the 
highest value being 4 20 mg in a case of terminal nepliritis 

6 In a gionp of cases of inpcrtcnsion without sc\eie renal damage the 
maximum w as 2 72, the minimum 1 SG, and the mean 2 36 mg 

7 It appears that, contla^^ to ceitain statements in the liteiature, serum 
magnesium be elevated in modeiatc or seveie lenal insuffieiencj, especially 
if associated with hj^iertcnsion 
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ANTIPNKUJIOCOCCUS SERUIVr CONTAINING HETEROPHILE 
ANTIBODY^ 


A Lvborvtory and Clinical Report 


Georol E RocK^\ Lr l, ]\r A , ]\r E , and Richard Ti ler, jM D , 
Cincinnati, Ohio 


P NI3U^lONIA III m m is common and caiues »i ingh moitaIit> Tiie need of 
impro\emciit in tlio tioatment of this discise is apparent, and is exemplified 
bj the various studies on tlic use of antiseiums, diugs, pneumothoiax, and othei 
agents 

About 90 per cent of all cases of this diseise aic caused b> the pneumo 
coccus, the remaining 10 pei cent being due to othei oigaiiisms ^ Tlie eailj woik 
of Aveiy, Chickeiing, Cole, and Doclicz*’ on acute lobai pneumonia nas pie 
ceded and follo\\cd bj manj leports on the \aluc and use of various antipiieumo 
coccus seiaims Recognition of a gicit miiltiplieitj of t^pcs of pneumococcus’ 
lias enlianced the difificultics of the geneial picpaiatioii and use of pneumococcus 
antiserum Cousideicd fiom the tipc specific aspect, imeumonia, as caused 
the pneumococcus, compiises a gioup of scpaiafc diseases, in contiast to such a 
disease as diphtheiia 

The accumulation of lepoils on tiic use of antiscuims m pneumonia has 
gi\en statistical evidence of the clinical nsef illness of antiseiums of Tj^pe I and, 
to a lesser extent, of Tipc II Success in the treatment of pneumonia with 
antiseiums is consequently dejicndent upon earl^ diagnosis, immediate tjping 
of the infecting oiganism, and piompt administiation of the antiseium of the 
type iiidiCcited, uitli the fuitlicr piactical limitation that the lattei must be 
either Type I oi II 

That this procedure is not entiiclj satisfactoi^ , and that tlie delax caused 
bj typing the organisms often pio\cs fatal, is e\idenced by the fact that Cecil and 
Sutliff,^ and latei Paik,-* ha\c advocated the immediate use of a poljxaicnt anti 
serum to be followed latci bj tjpe specific seiums 

Recoiitlj out knowledge of the antigenic stinetuie of the pneumococcus has 
been increased bj the discoveij of Bailey and Shoib,'* tliat this organism contains 
heterophile oi Foissman antigen^ That tlie hctcrophile antibodj plajs a 
significant role in the defensive mechanisms of the bodj to pneumonia is sng 
gested by the vvoik of Bailey and Shorb,® and bj the repoit of Powell, Jamieson 
Bailey and Hjdc® on the tieatmeiit of cxpeiimental pneumococcus infection in 
labbits with vaiious Iieteiophile antibody antiseiums These authois noted that 
coiisideiablc active and passive antipneumocoecal immunity is exhibited bv 
heterophile antibodj, and subsequently Bailey and Shoib® liave leported an 
increase in the phagocytosis of pneumococci in the presence of combined fvpe 
specific and heterophile antibodies 


•prom tlie Departments of Bacteiiologj and Medicine Universitj of Cincinnati 
Received foi publication July 11 1935 
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Since pneumococcus heteropliile antigen is species-broad, instead of type 
specific in distribution, it is evident that such an antiserum, if valuable at all. 
would be equally useful for all types of pneumococcie pneumonia and would not 
necessitate typing of the infecting organism. In the past, pneumococcus anti- 
serum that has been used has been mainly of horse origin and hence has con- 
tained no heterophile antibody. Therefore, it seemed desirable, in order to throw 
light on the clinical value of heterophile antiserums in pneumococcus pneumonia, 
to obtain heterophile antibody in quantity, add some of this to the conventional 
mouse protective horse antipneumococcus serum, and treat available cases of 
lobar pneumonia with (a) plain heterophile antiserum, and (b) with a mixed 
antibody serum. 

PREPARATION OF HETEROPHILE ANTISERUI^I AND ANTIPNEUMOCOCCUS SERUIM 
CONTAINING HETEROPHILE ANTIBODY* 

Theoretically, heterophile antigen from any source should be moderately 
satisfactory’- for inciting the formation of heterophile antibody for use in anti- 
pneumococens serum. That heterophile antigen of pneumococcus origin should 
be preferable is indicated by the work of Landsteiner and Levine/® and the 
I’eports of Bailey® and his associates on absorption reactions of various heterophile 
antigens and antibodies. 

Various animals of the ''rabbit type” should suffice for the preparation of 
ample heterophile antibody. From a practical point of view one is limited to 
the cow and rabbit as animals most suitable for this purpose, since other domes- 
ticated animals such as the horse, sheep, and goat are unsuitable, in that their 
tissues contain normally a large amount of heterophile antigen, and therefore 
they do not produce heterophile antibody (ic., these are of the "guinea pig 
tyqie”). 

The first attempts to produce suitable heterophile antibody in large quantity 
were made by using both calves and rabbits in parallel experiments. After six 
months of immunization, the experiments with the calves were discontinued be- 
cause of the uniformly low heterophile titers obtained. 

Babbits proved satisfactoiy for producing antipneumococcus heterophile 
antibodies. The limitation in rabbit immunization is the small yield of serum 
per rabbit and the tedious process of immunization of many animals. 

However, -we have immunized large groups of rabbits, using from twenty- 
five to one hundred animals at a time. The animals were inoculated witli a 
suspension of heat-killed pneumococci of about 50 per cent of a mixture of 
equal parts of Tyqie I, II, HI, and Cooper's Type IV, plus approximately 50 
per cent of a rough strain Imown as D.E.I., which is very high in heterophile 
antigen.® 

A course of immunization of three to four weeks led to the production of 
heterophile antibody titers varying from 2,500 units to 25,000 or more units 
per cubic centimeter, and the production of practically no mouse protective anti- 

•Wc are indebted to H. 1st Powell of the Lilly Research Laboratory, Indianapolis, for the 
description of the preparation and for all Xhe antiserums used In the w'ork reported in this 
paper. 
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body for any of the tjpes The mouse tests of couisc e\aluate the type specific 
Felton antihodj , but do not e% aluate the species broad lieterophile antibody 

Piior to combining it uith lioise antipneumococeic seiiim, we ha\e concen 
tiated oui rabbit lictciopliilc antipneumococeic seium by salting out on half 
satuiation ^\lth ammonium sulphate TIic ^\holc globulin precipitate is filtered 
off fiom the albumin solution, the latter discarded, and the piecipitatc dialyzed 
until it IS salt fiec The lesultant hea\y precipitate of euglobulm is removed 
by centrifugation, the solution is made isotonic to normal seium and filteied 
thiough a Bcrlvcfeld candle iMeithiolate is finallj added as a preseivati\e, in a 
concentiation of 1 10,000 Fiini sterility tests, safety tests, and lieterophile 
antibodj potency tests arc then conducted in the legular uay 

In the prepaiation of the usual mouse piotectue antibodj', horses have been 
used We ha^e utilized foi injection Tjpes I, II, III, and Coopei ’s Type IV 
pneumococci, of the legular high degiee of virulence for mice as maintained by 
ueckh mouse passage The cultuic emulsions ln\e been heat killed, and the 
horse bleedings on attaining sufficient potenej ha\ c been concentrated and pre 
pared in the usual uaj foi theiapeutic use idouse protective tests have showed 
an inci casing potency against Tjpes I and II of fiom foui hundred to fi\e 
hundred units up to one thousand oi twehe hundied units, with a giadual im 
provement in the scrum dm mg the peiiod of its use Although this serum 
shows a ^ai'jing mouse protective potency against certain laboratoiy strams of 
Type III pneumococcus, this is discounted bj the fact that it shows practically 
no unitage against our lieaMh encapsulated Type III laboratory strain kuoivn 
as Park III So called T\ 7 )e III antiseiums piepared elsewhere have given 
these same effects in our hands, and little can be expected directly of any weak 
Type III antibody present, especially in view of previous unsatisfactory clinical 
experience with Tjpe III mouse protective serum Such *'wcak” Type III 
antibody is greatlj increased in opsonic action, however, by the addition of 
heterophile antibody,^- and such a combination of antibodies is theoretically 
deserving of a clinical trial Little can be said at this time about the single 
T>pe IV qualities of this senim 

A combined seium was obtained bj mixing together heterophile antipneumo 
coccus serum and mouse piotective antipneumococcus serum Generally one- 
fourth to one tenth of the mixed serum has comprised heterophile antibody 
while three fourths to nine tenths of the volume has comprised mouse protective 
antibodj The mixing of the two antiserums has been done in a fractional way 
and the resultant precipitate of heterophile antigen antibody complex (the 
heterophile antigen coming fiom the horse serum) has been removed by filtra 
tion, before addition of more heterophile antibody 

The \aiious lots oi batches of combined heterophile and mouse piotective 
antipneumococcus seium prepared foi clinical use as reported below have varied 
from original potencies of 500 heterophile units and 400 mouse protective Type 
I and Tjqie II units pei cubic centimeter, up to 10,000 heterophile units and 
1,000 mouse protectn e Type I and Type II units per cubic centimeter It was 
therefore an expectation that clinical results would be better as the work pro 
pressed, all other factors being approximately equal 
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CLINICAL USE AND RESULTS 

Tlie patients treated ivith the above described antiserums were cases at the 
Cincinnati General Hospital. Their ages varied from sixteen yaars to seventy. 
During the period of time that we were treating these patients, every case of 
pncmnococcic jmewnonia ivas treated and ts included in our figures with the 
exception of a very few which were not treated solely because of an occasional 
sliortage of antiserums. We did not select our cases; those of old as well as of 
recent onset were treated; and we did not exclude from our figures those patients 
who died within twenty-four hours after their admission to the hospital. It 



Chart 1. 


must be admitted that human pneumonia is such a variable disease from case to 
case and time to time that only approximate results coiild be obtained in a 
statistical way, but spectacularly good results with the lieterophile antisexnim 
treatment of case after case would be strong presumptive indication of eftectivc- 
uess. We are reporting these cases, not for the purpose of giving definite con- 
clusions, but merely to give our own results, on account of the impoitance of 
this subject. 

When the patient was admitted to the hospital, if a diagnosis of lobar 
pneumonia was made, an x-ray picture of the chest was obtained, a sample of 
the sputum was collected for culture and typing by the mouse method, and the 
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antiserum uas given iinmediatch Tlic patients iveic tested foi sensitiveness to 
the seiiim before anj of it v\as given Onlv one case was found sensitive, and 
this individual was not ticatcd, oi included in oui data All of the seium was 
given mtiavenously The amount of scium varied, the initial dose being fiom 
10 to GO cc of the conccutiate The scium was given once oi twice dailv The 
total amount of seium given to one patient vaiied fiom 40 to as high as 580 e c 
The topical x espouse was a rise in fevci with an occasional chill, followed hy a 
lapid fall m tempciatuic to nounal oi cicn subnoimal Two such tempciaturc 
cuives are showm in Clnuts 1 and 2 Not all of the cases icspondod in this wav 
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Cliart 2 

In order to see if iioimnl labbit seium concentiate would produce a similai 
reaction it was given to thiec pneumonia patients Thcic was no noticeable 
reaction They did not have a tempeiatuie use oi chill One of these patients 


Table I 

SHOWihO Eesuuts of Pmbumonia Cases Treated With Hetepopuilb Aatisepujis 
(Januapt to April, 1933) 




DIED 

rEcovT:rED 

aiORTAUTl 

PEPCENTAOE 

Total 

34 

10 

IS 

47 0 

White 

16 

0 

10 

37 5 

Black 

18 

10 

8 

55 5 
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was given lieteropliile antiserum after two injections of noi’mal serum concentrate 
had failed to produce any reaction or chill. After the heterophile antiserum he 
had an increase in fever and a chill. This is shovm in Cliarts 3 and 4. 

Prom Jan. 10, 1933 to April 1, 1933 thirty-four patients were treated. The 
re.sults are shomi in Table I. 

From Table I, it avUI be noted that the mortality among the colored patients 
was higher than for the white patients. Among the sixteen patients who died, 
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four did not receive their first antisenim until more than ninety hours after 
the onset of the disease, one died eighteen hours after admission, and one was a 
chronic alcoholic. 

Table n 

Showing Cases Treated With Plain and Combined Heterophile Serums 
(January to April, 1933) 
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Sixteen of tJiese thirlj four patients were treated with plain heteroplule 
semm, while eighteen weic treated with mixed heteiophile and tjpe specific 
serum The separate lesults are shown in Table II 

The results in Table 11 suggest that the combined semms might be slightlj 
inoie effect nc 


NAMC U, T. Wt. U&le ACE 33 seRv<ce ward number 



Chart i 

Prom Oet 25, 1933 to Api 13, 1934 wc tieated thirtj foui additional 
patients The lesuIts with these cases aie shown in Table III 

If we consider all of tlie 68 cases together the lesiilts aic shown m Table IV 

Table HI 

SnowiLQ Results op Pneumdmv Cases TrswED With Co^^Br^£» llETEropuiLE antisepum 



(OCTOBEf, 3933 

TO AfPIL 

1934) 



NO 

DIED 

TECOVEPED 

aiOFTAIilTT 

PEPCEXTVCE 

Total 

34 

13 

21 

38 2 

White 

22 

4 

18 

181 

Black 

32 

9 

3 

75 0 


Note Of the white deaths one received serum 72 hours after onset, and the other 
three patients received their first serum 120 hours after onset Of the 0 colored patients who 
died, 4 received their first serum over ninety hours after onset, 4 other patients died less than 
twenty four hours after admission 
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Table IT 


Showing the Total Results of All of the Pneumonia Cases Treated With Heterophile 
Antiserums (January, 1933, to April, 1934) 



NO. 

DIED 

RECOVERED 

mortality 

percentage 

Total 

GS 

29 

39 

42.6 

IVliite 

38 

10 

28 

26.3 

Black 

30 

19 

11 

63.3 


From Table IV it is seen that 29 onl of 68 patients died. But 11 of these 
patients did not receive their first antiserum until more than ninety hours had 
elapsed after the onset of the disease; 5 other patients died within twenty-four 
hours of their admission to the hospital, and 1 was a chronic alcoholic. 

The lieterophile antibody being theoretically effective on all four types of 
pneumococci, the clinical results of its uses on Types III and IV are interesting 
and are shoum in Table V. 

Table V 


SnoMUNG the Results of Treatment op Types III and IV Wmi Heterophile Antiserum 



NO. 

DIED 

RECOVERED 

MORTALITY 

PERCENTAGE 

T^ye III 

10 

4 

6 

40.0 

Type IV 

23 

9 

u 

39.1 


STOIHARY 

We have given : 

1. A brief discussion of the biologic importance of heterophile antibodies 
to pneumococcic pneumonia in man. 

2. A description of the preparation of a pneumococcus antiseimm containing 
heterophile antibodies. 

3. The results of the treatment of sixty-eight patients having pneumococcic 
pneumonia with antiserum containing heterophile antibodies. 
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ON SOME PRACTICAL CONSEQUENCES OF THE INFLUENCE OF 
TEMPERATURE UPON ISO AGGLUTINATION* 


I«;adelle M TosvsbCSD AB and Anrnvn F Cocv MD Nl\s York, N 1 


T here aie m the hteiatuie a few (appioxuuatelj six) lepoits of the 
transfusion of incompatible blood in the usual quantity without a fatal 
outcome, and in some instances with liaidlj any leactiou whate'iei Two 
of these eases have been studied b\ staff membeis of the Donoi Biueau of the 
Blood Transfusion Betteimeiit Association, and in both instances the absence 
of sjinptoms was e\p}ained the absence of a^^hitination of the donoi 
incompatible blood b\ the leiipient's serum at bodv tempeiatuie^ The 
question aiises as to how often this might occur in similai circumstances 
Moieo\er, the obsened lessei iso agglutination at bod^v tempeiature sng 
gests that high titeied Group 0 donoi bloods which on a quantitatne basis 
according to tests earned out at loora temperature haie been deemed danger 
ous foi other gioups, might be shown to be less dangeious if the tests weie 
conducted at bodj temperature 

Actnalh, we ha\e knowledge of one instance, observed in tlie eaily his 
torj of the Donoi Bureau, in whieh a Gioup 0 donoi, whose blood, on account 
of the uiiusuaUy high titei of anti A iso agglutinins, had been designated as 
dangeious foi transfusion into a Group A lecipient, had gnen 500 t e of 
blood to a patient who latei was identified bi test as of Gioup A Not the 
slightest reaction lesulted from the tiansfusion 

"We obtained blood fiom this patient and by the quantitatne compati 
bihtj test (done at room tempeiature) we coufiiiued the impiession that the 
tiansfused Gioup 0 serum should ha\e caused a mailced agglutination of the 
entire blood of the patient 

The studj of these questions was taken up bj deteiniiiimg the iso agglu 
tinatmg powei of a mimbei of Group A and Group B seiums at lOom tempeia 
ture with the usual method of seual dilutions, at the same time earrjnig out 
a single test at bodj temperatuie (about 40“^ C ) m a pioportion of serum 
and cells with which a loiigh quantitatne comparison could be made at the 
two teraperatuies and with which also it could be seen whethei at the bodj 
tempeiature the agglutination was absent oi -very slight Table I lepiesents 
an example of such a test 

The cells weie used alw ajs an a 1 50 suspension, in a quantity of 4 eapil 
larj drops The same capiHai\ pipette was used foi cbstnbutmg the semm 
dilutions and the cell suspensions Tlie use of the capillary pipette for this 

•Prom the Donor Bureau of the Blood Transfusion Bettormpnt Association of Vew 
tork Clt> 
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purpose was important as a time saver especially in making tke mixtures of 
the wanned solutions. In the instance cited in Table I the undiluted senuii 
caused only a very slight agglutination at 40°, but a distinctly stronger 
agglutination with 1 drop of a 1-8 dilution at 17°. It could be estimated from 
this result that the agglutination Avas at least 32 times as strong at 17° C. 
as it was at 40°. The control mixture at 40° Avas important in aiding the 
detection of the slight degrees of agglutination and also in a feAV instances 
the absence of any agglutination at 40° C. 


TABLr I 


WARM BATH 40° 

i 

CONTROL T. 

, COLD BATH 17° 

1 

CON- 

TROL 

Serum, undiluted 

4 

, 4 

4 

o 

1 





4 


1 drops 

drops 

drops 

drops 

drop 





drops 

Serum, diluted 1- 2 






1 











drop 





1- 4 

i 






1 











drop 




1- 8 








1 










1 ’ 

drop 



1-16 







i 1 


1 






i 





drop 


Incompatible cells 1-50 

4 


4 

4 

4 

4 ' 

4 

4 

4 



drops 


drops 

drops ! 

drops' 

drops’ 

drops 

drops 

drops 


Compatible cells 1-50 


4 








4 



drops 








drops 

Agglutination 

+ 

None 

4+ 

O-f 

3+ 

2-h 

24- 

14- 

None 

None 


In order to maintain the ‘‘body temperatnre’^ mixture at temperatures 
not lower than 37° while the results were being read, all the tubes containing 
these mixtures were placed inside a somewhat larger tube containing 1 c.c. 
of warm water. This column of water filled roughly one-third to one-fourth 
of the space between the two tubes. 

The mixtures for the tests at 40° were made after the serum and cells 
had been bi’ought to that temperature, having stood in the warm bath for one 
hour. The capillary pipette used for distributing the cells was first cau- 
tiously warmed over a flame and the cell suspension was quickly added to 
the serums. All mixtures were shaken and allowed to stand in their respec- 
tive baths for two hours. In those instances in which the clumping (with 
the undiluted serums) at 40° was 4-plus such sei'ums were also tested at 
40° C. in serial dilutions, to determine the approximate and relative agghitr 
Bating power. 

The results were read with the naked eye, the mixtures being observed 
for this purpose in the tubes. 

Forty-four Group A (anti-B serums) and 9 Group B (anti-A seninis) were 
tested, 53 specimens in all. In Table II are shown the degrees of agghd^^^' 
tion of the corresponding agglutinable cells by the 53 undiluted serums at 40° 
and 17° C. 

It is seen that 3 of the serums caused no detectable clumping at 40° C. 
although they caused a 3-plus or 4-plus agglutination at 17° C. Two other 
serums caused only the slightest degree of agglutination at 40°, but 2-plus or 
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4 plus agglutination at 17° C From these i esults it would seem that nearly 
10 pei cent of the seninis exhibited so little agglutinating power as to make 
it seem likely that the transfusion of incompatible blood in the respectne in 
dmduals might haAC been followed by slight symptoms oi none at all Bj 
making a lougli compaiisoii of tlie degree of clumping at the tno tempera 
lures, an estimate of the lelatne strength of tlie agglutination could be made 
as set foith in Table III 

Table II 


DiFFLEEXCES in TIIL ACGLLTINATION B\ the UNDILUICD SePUM VT 10“ C VND 17* C 


EUMBCl OP SPECIMENS 

VGGLETINATION in VVAIil 
BVIH 

\CGLUT1 NATION IN COLD 
BiTir 


None 

3+ 

1 

None 

4-h 

1 

+ 

2 + 

1 

+ 

4+ 

3 

1+ 

3+ 

5 

1+ 

1 4+ 

6 

24- 

3+ 

17 

2+ i 

4+ 

16 

3+ 

4+ 

5 1 

4+ j 

4+ 


Table ni 


NUMBEF OF SPECIMENS 

0 . 

b 

1 

lb 

10 

11 

1 1 

limes stronger m cold bath than | 
in warm bath | 

04 

1 

32 1 

24 

lb 

S 

4 

1 2 

1 


The siimniai^ of these i esults in Table III shows that in eveiy case the 
agglutination ivas strongei at loom temperature than at body tempeiature 
This relation has had frequent mention bj othei authois 

The serums of 24 “daiigeious’^ Group 0 (uimeisal) donois tv ere studied 
m the mannei desciibcd above The criterion of diugeiousiiess of suck donors 
lias been that one pai t of the donoi ^s serum will pi odiice distinct agglutina 
tion of 5 parts of A or B cells, respeetivelj These tests have been earned out 
at room tempeiature 

'Wlieii the 24 seiums were tested at 40° C in seual dilutions, oiilj 11 weie 
found capable of pioducing distinct agglutination of 5 paits by volume of 
the packed cells of the lespectne incompatible blood These 24 donois vveie 
derived fiom a group of about 350 Group 0 donors If on a mathematical 
basis we accept as actiialh dangeious the 11 whose seiuins cause distinct ag 
glutination of 5 parts of packed incompatible cells at 40° C , this would give 
a percentage of approxiraatelj 3 TVhen it is considered that other tissues 
besides the blood elements are capable of taking up the transfused iso 
agglutinin of the dangerous universal donor, it seems probable that trans 
fusions could be given by at least some of these 11 into Group A oi Group B 
patients without causing symptoms 

The result of this study seems to justify the carrying out of the quantita 
tivc serum titration for the detection of the so called daugei ous universal 
donor at the body temperature 
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SUMMARY 

1. About 10 per cent of undiluted Group A and Group B serums cause 
only slight clumping of tlie corresponding agglutinable cells, or apparently 
none at all, at body temperature (40° C.). Transfusion of incompatible blood 
into such patients might be expected to be followed by onlj^ mild symptoms 
or none at all. 

2. The quantitative tests used in the detection of the '‘dangerous^’ uni- 
versal donor may be properlj^ carried out at body temperature, the incidence 
of the '^dangerous'' universal donor being estimated by this method at ap- 
proximately 3 per cent of Group 0 individuals. 
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THE OXYGEN ABSORBING POWER IN THE PRESENCE OF CERTAIN 

DISEASES'^ 


D. Roy McCullagh, Ph.D., T. Jaglenski, and P. Klobucar, Cleveland, Ohio 


T he amount of ox 3 ''gen absorbed for each unit of ox^^gen respired can read- 
il}^ be calculated from a basal metabolic rate cliart as has been sliomx bj" 
Ziegler.^ The percentage of respired ox^’^gen utilized was termed bj^ Ziegler 
as the ‘'ox 3 ’'gen absorbing power. 

The amount of ox^'^gen inspired b}’^ an individual is calculated b}^ multiplying 
tlie respiratory^ rate hy the respiratoiy amplitude. The amount of oxygen con- 
sumed divided by the amount of oxygen respired gives the absorption-respiration 
ratio, or the oxy’^gen absorption power as given by^ the following foimiula : 

Oj consumption per minute (uncorrected) 

Oxygen absorption power = o, respired per rShTutcTuncorrected) 

We studied a group of 366 cases which was unlike Ziegler in that both 
males and females of greatly^ vai’ied ages and condition were included, whereas 
his study of 160 cases was restricted entirely^- to relatively^ healthy males. His 
first group of cases consisted of y’^oung men from the United States Citizen's 
Conservation Corps who entered the hospital only for the treatment of major 
or minor surgical conditions. His second group consisted of veterans of the 
World War. These had various major or minor chronic diseases for the most 
part, hnt the majority were convalescing from disabilities received in the war. 

Ziegler found that the average oxygen absorbing power was 4.0 per cent, 
varying from 3.9 per cent in individuals under tliirty^ years of age to 4.1 per 


•From the Cleveland Clinic. 
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cent in persons in tlie /ige group above tliirty. This age difFereneo is probably 
insignificant. His point of view is well summarized in tlic following para- 
grapli : 

"In the field of applied physiology, it appears that the oxygen absorbing 
power will be of groat value. The higher the oxygen absorbing power the 
greater the ability to absorb oxygen from the available supplj'. The athlete 
witli tlie highest index would have the best ‘wind,’ The diver with the higher 
index would be able to ‘stay under’ longer. The aviator with the highest oxy- 
gen absorbing power could probably go to higher altitudes, and the same would 
be true for the mountain climber.” 

We have investigated the oxygen absorbing pouer of a number of patients 
who suffered from various disorders, in order to determine whether this measure- 
ment under basal conditions is indicative of the respiratory effieieiiey of the 
same indi\'idual under other conditions. 

Since most of the basal metabolic rate studies in our records were made 
on patients in whom disease of the thyroid gland was suspected, we first wislied 
to determine whether the oxygen absorbing power varied with the amount of 
oxygen being utilized. We tlicrcforc calculated the oxygen absorbing power 
in a group of 80 patients with basal metabolic rates whicli varied from minus 
30 per cent to plus 81.1 per cent. None of these patients suffered from pulmonary 
or cardiovascular disorders, nor wcie any of tliem knomi to liave anemia. 

The total average oxygen absorbing power of patients with basal metabolic 
rates below normal was 4.23 S. D. ± 0.106, and for those above normal it was 
4.48 S. D. ± 0.093. Tlie average oxygen absorbing poncr of patients in both 
these groups above thirty years of age was 4.36 per cent, and for those below 
this age limit 4.40 per cent. Those figures arc close to the average values found 
by Ziegler. From tlicse findings, wc concluded that the oxygen absorbing power 
under basal conditions was not inflncnood significantly by age, sex, or metabolic 
rate. 

In studying these two groups, it was interesting to note that certain weak, 
middle-aged individuals apparently had an oxygen absorbing power equal to that 
of young, robust patients. This fact would lead one to believe tliat the oxygen 
absorbing power under basal conditions is not a measure of the respiratory 
efficiency during activity. 

One might expect that the ox,^'gen absorbing poncr would be a function 
of the amount of liemoglobin in the blood. We therefore investigated a group 
of 50 individuals who were suffering from anemia, and as shown on Table I, the 
oxygen absorbing power of this group of patients was found to be high. These 
patients W'ere those who, under normal conditions of activity, were obviously 
low in respirators" efficiency. It tJiercfore seems that the oxygen absorbing 
power under basal conditions is not a measure of tlic respiratory efficiency during 
activity. The explanation of this probably lies in the fact that in anemia, com- 
pensatory mechanisms come into play which permit of a pertain amount of 
activity, but result in overeompensation when the patient i.s at rest. 

Dautrebandc- has shomi that the cardiac output in anemia is definitely in- 
creased. His results sliow that wlien the hemoglobin percentage is decreased 



734 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINJJ 

from 100 to 50 per cent, the output of the heart is practically normal, but when 
the hemoglobin percentage is lower than 50 per cent, the output of the heart in- 
creases veiy rapidly. 


Table I 

Oxygen Absokpxion Poaver in the Presence of Certain Diseases 



HIGH BASAL 
METABOLIC 

ta 

< 

LOW BASAL 
METABOLIC 

« 

w 

K 

< 

CARDIOVASCULAR 

DISEASES 

< CO 
^ Ui 

O 05 

a 


Men 

Women 

Men 

Women 




Number of observations 

16 

34 

10 

20 

50 

51 

49 

Highest value 

5.60 

5.50 

5.57 

5.11 

9.18 

10.06 

4.72 

Lowest value 

3.55 

2,61 

3.3S 

3.17 

3.84 

3.42 

2.26 

Average 

4.55 

4.40 

4.39 

4.20 

5.23 

0.15 

3.64 

Standard delation from 








the mean 

0.15 

0.117 

0,178 

0.142 

0.153 

0.154 

0.0707 

Standard delation of a 








single observation 

0.189 

0.215 

0.1784 

0.2005 

1.323 

l.OS 

0.4960 


Hurtado, Kaltrieder, and McCann/ in their experiments on respiratoxy ad- 
aptation in anoxemia, found that the respiratory response to anoxemia included 
stractural changes in the lungs wliich consisted chiefly of a widening in the 
capillaries and a dilatation of the alveoli. These changes were accompanied hy 
a moderate inci’ease of the residual aii', and a corresponding decrease in the 
vital capacity, TOtli little or no change in the pulmonary capacity. There ap- 
pears to be sufficient exndence to suggest that these changes are compensatoiy in 
character. They tend to produce an increase in the surface for diffusion between 
the circulating blood and the alveolar air, a condition favoi'able for a more ef- 
ficient exchange of the respiratoxy gases, and therefore a higher oxygen absorb- 
ing powei*. 

Liljestrand and Stenstrom* found that in individuals suffeiang from anemia, 
the proportion of oxygen in the blood that is utilized by tlie tissues during rest 
is gi'eater than in normals. This enables the patient xvith anemia to maintain 
the combustion processes during rest with only a modei’ate increase in the 
blood flow and the work of the heart. 

In a few of the patients whom we examined, the compensatoiy changes had 
not been sufficient to make the oxygen absorbing power noimal even under rest- 
ing conditions. 

An examination of a series of 51 patients who suffered from cardiovascular 
lesions showed that the compensatoiy i^espiratoiy changes which occur in dis- 
eases of the heart are usually such that the ox 3 ^gen absorbing power of the 
patient at rest is greater than that of normal individuals (Table I). 

In a group of 49 patients who were suffering from pulmonaiy disox’ders, 
the average ox^^gen absorbing power was found to be below normal, and the 
findings (Table I) in this group of patients ai'e in definite conti'ast to those in 
the group suffering from cai'diovascular diseases or from anemia. The explana- 
tion for this is that there appears to be no compensatory mechanism which en- 
ables this type of individual to absorb the nonnal percentage of oxygen inhaled 
while at rest. 
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This test obvioiislj is not a measure of the respiratory fitness of individuals 
for athletic and othei endG’i%ors If the selection depended on these tests, 
individuals might be chosen ivho aie suffering from a giave cardiovasculai dis 
order or anemia 

The question aiosc as lo ^vhetiiei oi not the routine calculation of the o:sy- 
gen absorbing power of all indiMduals on vhom basal metabolic lates were 
measuicd would be of \aluc in diseoieiing undiagnosed cases of anemia or 
cardiovascular diseases In this study, 106 patients who were selected at random 
were investigated Of this group, thiitecn had an oxjgen absorbing power 
over 5 5 per cent These individuals vveie found to have eithei a eaidiovcaseular 
disordei oi anemia In each case, howevei, the clinician in charge had been 
aware of the condition befoie the basal metabolic rate determination was made 
We theiefoic concluded tliat tlie loutiuc calculation of this index was of little 
V alue 

SUMMARY 

A study of the oxjgen absoibmg power of patients under basal conditions 
shows that it is not a measure of the respiraton efficiency of these individuals 
while they are active 

The oxygen absoibmg powei during lest is influenced but slightly, if at 
all, bj changes in thjioid activity 

The ox j gen absorbing power usually is normal or above normal in patients 
suffering from anemia oi cardiovascuhr disordei s In case of patients suffenng 
from pulmonary disorders, the hasaZ respiratov^'- efi?eienej js usualJy normal or 
subnormal 
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EECENT ADVANCES IN ENDOCRINE DIAGNOSIS AND TREATMENT^^ 


Jamies H. Hutton, M.D., Chicago, III, 


W HILE endocrine disturbances frequently confront every doctor, not every 
patient should be subjected to an endocrine survey. The following condi- 
tions should lead to an endocrine examination : 

1. Cases where the diagnosis is uncertain and not well supported by clinical and 
laboratory data. 

2. Cases where the diagnosis seems correct but the indicated treatment fails to produce 
the results the doctor has reason to expect. 

3. Every case of neurasthenia and nervousness and cases wliere there is uncertainty as 
to whether the patient has Graves^ disease. While this S}mdrome is undoubtedly due to 
some endocrinopathy beyond the thjToid and probabl}’' wdll shortly be removed from the list 
of surgical diseases, at this time most men should merely mahe certain that there is not some 
other endocrinopathy responsible for the patient complaints. 

4. Growth deficiencies. 

5. Genital hypoplasia. 

6. Menstrual disorders not clearly due to local patliologj^ in tJie pelvis. 

7, Headaches. 

S. Obesity. 

9. Certain bone conditions, such as cysts, decaleification, slipping of the epiphyses, and 
fractures that fail to unite. 

10. Diabetes mellitus. 

11. Essential In’pertension. 

12. Patients who complain of mental or physical retardation, loss of memor)^ and Inch 
of concentration. 

The diagnosis of endoerinopatlncs should be based on: 

1, The exclusion of nonendocrine conditions. 

2. A detailed history of tlie patient’s complaints and of their relation to 
Jieredity, infection, surgical operation, or other trauma; also their relation to 
menstruation and xiregnaney. The patient’s developmental histoiy should show, 
if possible, the weight at birtli, whether the patient was delivered at full terai, 
whether there was a likelihood of birtli injuiy, whetlier the jiatient was bottle 
fed, the presence or absence of gastrointestinal upsets, and the age at which 
tlie teeth appeared and wlien the patient began to walk and talk. It is helpful 
also to know the course of tlie pregnancy at the termination of which the patient 
was delivered. 

Tlie menstrual histoiy should disclose the age at onset, the inteiwal between 
periods, the duration and amount of the flow and whether it has changed 
materially as to amount or duration; the location of pain and the time of occur- 
rence, before, during or after the period; whether headaches are present and their 
relation to the periods : pitnitaiy headache frequent^v occui’S a few days before 

•Delivered before the Peoria City Medical Society. June 18, 1935. 
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the pDiiod, and wlicthci the patient is the Mctim of colds at each menstiual 
pcijod If the patient lus been picgnant, it is helpful to knoM the couise of 
the picjpiancies and lion thc;^ tcimmated, nJictlici bj iniscaimgc oi at full 
teim Habitual aboition is due to some endocimopntln cpiitc as often as it is 
to syphilis One should also inquuM whethei the mothoi uas able to muse 
hei cliildien Lactation is non hnowa to be influenced bj the antenoi piUutarj, 
and Mctims of nntcrioi lobe dcficieno} fiequentl) aic unable to lun-sc then 
babies 

The lustox'j sliould also iiiqunc into the height and n eight of the lelatuts 

Physical Pindinys In addition to the loutme caieful plijsical examination, 
one should paj particulai attention to the patient’s statiuc, the proportion of 
the uppei to the lonei measuiement and the i elation of the span to the height, 
and to the condition of the sKin and its appendages tlic hail, nails and teeth 
If obesity IS picstnt, its location should be noted, and the histoi^ should sho\s 
whelhei it nas acquued aftei an infection, such as measles oi tjphoid, aftei a 
suigieal opeiation oi aftei picgnancj Pituitflr\ obesity oeciu'S undei such eu 
cumstanccs 

Whcthei the anteiioi lobe makes as manj lioimones as it as sometimes ci edited 
nith IS doubtful, but it does elaboiate a gionth and a sex hormone between winch 
theie appeal's to be some antagonism, so that if the giowth lioimone is produced 
in superabundance, it ma'v be at the expense of the sex hoimone and Mce aersi 
A joungstei laclung a sufficient amount of the sex hoi mono may not onh exhibit 
hjpoplastic genitalia but also an increased gmwtli of tlie long bones Tins 
gnes use to the eunuclioid tjpe of niduidinl wliose lowei measuiement (fiom 
sjmplnsis to sole) ma> exceed b^ se\cial inclies the uppei mcasiucmcnt 
(sjmph%sis to \ertcA) and whose span ma^ exceed the lieight Othei ni 
dividuals lack the giowth hormone hut liaie a supei abundance of the sex hoi 
moiic This results lu well dc\ eloped gcuitaha with a lack of giowth of the long 
bones — an induidual with short legs and a long bodi whose lowei measurement 
may be much short ei than the uppei 

Lahoiatoiy Pain — In some instances this maj need to be extensne In 
others but little maj be icquired Most eudociinopathics exhibit hmphocjtosis 
This IS most maiked in thjroid deficienei An increase in the eosuiophiles is 
commonh piosent in pituitary deflcienc\ and is less maiked in adienal and 
o\ariaii insufficiency The blood sngai is usualh low in pitiiitaiy deficiency , and 
the glucose toleiancc cune is usually low I’Ctuiming to the fasting lc\ci oi 
sbghth below at the end of foni houis The iiiea is said to be inci eased in 
adienal lusnfficicnci except late in Addison s disease This is piobably not 
often well cnoudi maiked to be aciy helpful The uiic acid is usually inci eased 
in pitmtaiy deficiency The calcium giaes some help m studying the ley el of 
paratliy roid function 

Tlie \ rax is helpful in detei mining the bone age and the pieseiiee of bone 
cysts and of deealcification in hypeipaiatlnioidism oi pituitaiy basophilism 
In studying bone age, yaiious joints need to be x layed at different ages The 
\ ray is one of onr most useful implements in deciding yvhctliCr a child nndci 
six IS a yietim of tlnioid deficiency at airos when the basil metabolic latc gives 
uiucliablc information 
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The visual fields are frequently contracted in the presence of pituitary 
deficiency. 

Maliner’s test consists of the injection of 1 c.c, of adrenalin. This is said 
to accentuate heart muiTnurs, to localize them more definitely to the areas over 
which they should be heard, and to develop munnurs not usually heard. 

The insulin test was suggested by HaiTop and others for a study of early 
or mild Addison disease. The intravenous injection of very small doses of 
insulin is followed in such cases by prolonged and sometimes violent hypo- 
glycemic attacks, which respond very indifferently to glucose either by mouth or 
by vein. The doctor wlio contemplates using this test should have his patient in 
the hospital. 

Withholding table salt from the patient may bring about considei^able 
aggravation of his symptoms if they are due to adi’enal insufficiency. 

The basal metabolic rate is alwaj^'s helpful. We have, unfortunately, be- 
lieved that it reflected only thjn^oid function; that a low basal metabolic rate 
was caused or accompanied by a low thyroid function; but both pituitary and 
adrenal insufficiency may be responsible for very low basal readings. If a 
patient is found to have a low basal metabolic rate and few signs of thyroid 
deficiency, a searcli should be made for signs of pituitarj^ or adi'enal insufficienc 3 ^ 
This is particularly time when the patient cannot tolerate even moderate doses 
of thjrroid. 

The signs and symptoms of In^'pcthyroidism are too- well kno^vn to need 
repetition here. It is an extremely common condition. It is 'best treated by the 
use of desiccated thyroid rather than by thyroxin for the reason that the body’s 
response to thyroid can be more nearly controlled. It should be remembered 
that thyroid increases the heart’s work before it increases its strength so that 
patients -with severe degx'ees of thyroid deficiency are apt to feel worse after 
treatment is instituted. They may experience a good deal of palpitation, pre- 
cordial distress, nenmusness, and a trembling feeling. In such instances the 
thyroid should be stopped for a few days and then resumed in smaller doses or 
the patient should be put to bed for a few days. 

Some relatively new endocrine sjmdromes have been described. In 1932 
Cushing^ described pituitarj^ basophilism. This is characterized by vascular 
h}q)ertension, h 5 q)ex*glycemia, frequently glycosuria and many times hypercal- 
cemia. There is a rapid gain of painful obesity which is limited largely to face 
and trunk. Thexm is an increase in hair gimxvth. The menstrual periods usually 
cease. Plame-shaped purplish lineae atrophicae are noted in the gi’oin,* ec- 
chymotic spots appear on the legs and the sldn becomes peculiarly mottled. 
Frequently the patient complains of backache and pains in the joints, precordial 
distress, and difficulty in breathing. Wilder and others^ have reported similai' 
syndromes associated with adenoma of the adrenal cortex and so the pietux’e is 
not so distinct as was thought at first. 

Hyperparath;j’Toidism is usually due to tumor or hjqperplasia of one or more 
of the parathjn^oids. It is characterized by a disturbance of calcium metabolism. 
Calcium is usually px^esent in large amounts in the blood stream and is excreted 
in large amounts in the urine. It is abstracted from the bones with their re- 
sultant rarefaction and softening. Cysts and tumors frequently occur. The 
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Mctim dtcienscs m lieiglit and sometimes becomes a t%\isted gaigoylelikc can 
cntiirc of 3ns fomei self Calcium deposits m the kidncjs aie common, polj 
uiia and poljdipsia occur, and much pain is complained of in the bones and 
joints Treatment consists in iemo\al of the tumoi oi one oi moie hipcxplastie 
parathyroids 

pcriusuhinsm ^^as first described h\ Scale Haiiis^ Its SMuptoms aie 
those of insulin shock Epileptoid seizures frequentlj oceui , and manj patients 
ha\e been diagnosed as epileptics A 3ou blood sugar is found during these 
attacks There is doubt in mj nuud that hypermsulinisra is alvrajs at fault in 
these sjadiumes, although a icn nell authenticated cases aie on record ivhere a 
pancreatic turaoi was found and remoied nith cuie of the syndrome In othei 
cases, howeiei, the patient nas best relieved bj doses of pituitary or suprarenal 
b> mouth or hjTiodennicaUj At autopsy the panel cas was found to be a third 
the noianal size and aichitccturalh appealed to he normal E\eu if the doctor 
prefers to call these cases hj peniisulmism, he should at least look for pituitarj 
01 adrenal dcficicncj 

Adrenal hemorrhage has been thought of as something recognized either 
at the autopsj table or shortl> before the patient arrived at that point How 
ever, Goldzieher and Gordon^ feel that adienal hemorrhage in infancy should 
be recognized during life and that main patients can be successfully treated 
The picture they diau of this condition is that of pneumonia plus a petechial 
rash on some part of the bodv usualh the extremities, and without the lung 
findings chaiactenstic of pneumonia 

Adienal Hypertension — It seems now fairlj definitely established that some 
cases of paroxjsmal liypertension aic associated with tumors of the adrenal 
medulla or of sinulai tissue situated ehewhere in the bodj Constant hj’perten 
Sion is said to be moic often associated with hjpeiplasia or tumoi of the adrenal 
cortex 

Heto Honnones —Preparations of the sex and groui;h honnone of the pitu 
itary are now available The experimentalists also use the thyiotropie, the ad 
rcnotropie, the diabetogenic and the fat metabolism hormone from the antenor 
lobe Riddle and liis workers have isolated a substance from the anterior lobe 
which IS influential in lactation They call it prolactin Injected into laboratory 
animals it not onlv bungs about lactation but also changes the emotional reaction 
so that viigin rats manifest maternal instmets A pigmentation hormone is 
claimed for the pars intermedia The testicular hormone has been isolated and 
identified 

New Thcrapeiihc Agents — The parathyroid hormone is now available com 
mercially It is well standaidized A preparation of the hormone of the adrenal 
cortex essential to life is marketed under the name of eschatin It should not 
be forgotten however that the adrenal cortex probably elaborates other hor 
mones At any rate the adrenals aic concerned in the metabolism of sulphur, 
calcium, pigment, and sodium, tissue respiration and carbohydrate metabolism 

An insulin foec extract of the pancreas is marketed under a number of 
names padutin, angioxvl, and kallikrcin It is useful in the treatment of 
angina pcctons It has some value in the lelief of pain and m increasing the 
blood flow through the extremities in various circulatory disorders It is said 
to be useful in essential hypertension 
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The sex hormone of the anterior lobe, or something that closely resembles 
it, can be separated from the urine of pregnant ivomen and also from the pla- 
centa. Preparations of it arc marketed under the trade names antnitrin-S, 
follutein, A.P.L. and progynon. Tliese are nsefnl in the treatment of amenor- 
rhea, oligomenorrhea, and menorrhagia. For scanty or absent periods small 
doses are used; for the control of functional uterine bleeding larger doses arc 
necessar:^^, 2 or 3 c.c. daily. These preparations are of no value in the treatment 
of menopausal disorders. They are extremely valuable in the treatment of 
frigidity and sexual infantilism. Tliey are also effective in the treatment of 
ciyptorchidism. 

Diathermy is recommended in the treatment of menstrual disorders as- 
sociated vnth thickening of the ovarian tunic. The functional level of the 
adi’enals and the pancreas is said to be raised by diathermy applied to those 
regions. 

The parathyroid honnone is specific in the treatment of parathyroid tet- 
anv. It is also useful in the treatment of some foimis of colitis, particularly 
the mucous variety, and in a s^mdrome which closely resembles, if it is not 
identical vnth, sprue. The French claim to have noted improvement in peptic 
ulcer follovdng its use, and some cases of arthritis have been freed from pain 
by it. Some gjmecologists report the control of menorrhagia by its use, and 
some cases of urticaria are relieved by it. 

Various preparations of the ovarian hormone are available, such as theelin, 
amniotin, theelol, etc. These are particularly useful in disturbances of the 
menopause, not only the vasomotor plienomena but also the gastrointestinal 
complaints and the mental and emotional upsets occurring in this connection. 
At the Elgin State Hospital we treated seventeen women suffering from ovarian 
insufficiency. Ten of these improved to the point where they were able to leave 
the institution. Larger series with as good or better results have been reported 
by other men. 

Wliile the testicular hormone lias been isolated, preparations of it are not 
available for the clinician. Probably the nearest approach to it is the testicular 
emulsion made by Stanley. It is not marketed but throiigli the kindness of Dr. 
Stanlej^ we were supplied with enough to treat three dementia precox cases 
in the Elgin State Hospital. Two of these veiy promptly improved to the ex- 
tent that they were able to leave the hospital. Undoubtdelj^ there is a close re- 
lationsliip between emotional and mental stability and the supply of the gonadal 
hormones. 

For some years so-called light or stimulating doses of the x-ray have been 
applied to the pituitary and ovaries for the treatment of amenorrhea, dysmenor- 
rhea, and menorrhagia. Many of tliese conditions were relieved and no bad 
effects were reported. Later Cushing used it in a few cases of pituitary ba- 
sophilism. iMore recently we have used it in the treatment of diabetes mellitus 
and essential hypertension. Of hypertension alone we have treated 110 men and 
54 women. Of these, 62 men and 35 women experienced some improvement. 
Nineteen men and 6 women were not improved. Twenty-five men and S women 
had an insufficient amount of treatment and 4 men and 5 women could not 



1IUTT0^ FS D0CR1\E DIAGNOSIS AND TREATAIENT 


741 


be follo^\e<3 We ha\o had 18 patients nlio had both hspexlcnsion and diabetes, 
13 nicn and 5 nomcn Of liiese 7 c\pciicneed impioienient in both conditions, 
111 4 the lij pci tension «alone vas impioicd nithout influencing the diabetic con 
dition, in 3 the Inpeitcnsion nas not affected but the diabetes nas impioicd, 
the others cithei had an insufficient amount of tieatmeut oi could not be fol 
loued 

Baines,® noilviug m Cailsou's laboraton, lemoicd tlie pancicas fiom ten 
dogs These totalh diabetic dogs, aftei being adjusted as to then diet and m 
sulin ucpiiicmcnt, neie subjected to \iaj tieatment applied to the pitmtarj 
and adi dials, following which then uisulm lecjiuiemeiit declined 50 pei cent 
These dogs weie ticated ui pans and the lesults in each pan weie piacticall> 
identical with those in cieij othei pan 

BelicMiig that O’Haie® was light m suggesting that patients e\hibiting a 
diabetic tjpo of sugai ciiiie dining a glucose tolciancc test iie \jctims of 
cssentnl hi pei tension, we haio pcifoinicd 63 tests on 61 inpeitensne patients 
Fortj one of these patients c\hibitcd a use in blood sugai to aboie 170 Ghco 
suiia was larclj obsened Twentj nine of these were iniproied bj treatment 
Iloweiei, of the 20 patients cxlnbiting a nondiabetic tjpe of enne, 16 ivere im 
proved Therefoie we hai e gn on up the idea that the glucose tolciancc cunc is 
of anj pxognostie salne in this woih 

In the beginning we used icii small do'ics of tlic viaj consisting of the 
following factors 110 ICVIM, 10 x 10 cm poital, 1 mm alnminum and 0 25 mm 
coppei filtei, 50 cm skin taiget distance 4 miliiampeies and twenti minutes to 
each side of the pitiutaii and the adrenals Wt weie unable to escape the idea 
that if little is good nioic is bettei and so the dosage was giadualh inci eased until 
in a few instances we used the following factois ISO 10^1, 10x10 cm poital 
for each side of the pituitaii , 15 x 15 cm common poital foi the adiemls, 1 mm 
aluminum and 0 25 mm eoppci filtci 50 cm skin target distance 5 millnmpeies, 
fifteen minutes to the pituitai*j and Iw enti minutes to the adrenals, gn mg 142 5 
1 units to the pitnitarj and 190 to the adieuals Almost luiaiiablj patients 
cxpciienced an unpleasant reaction to this dose consisting of lieadaehc, tinnitus 
weakness, and sometimes nau'^ca In onij one case was theie an> notable ic 
duction in blood pie‘?suie AVe aic conimced tliat wlntcicr good can be ac 
coraplished can be brought about b\ \ei> small doses of the lai Conseqnentli 
we retui-ncd to the small dose and now use tlie following factoi-s 120 
10x10 cm portal for each side of the pitmtaii, 15x15 cm common portal for 
the adrenals, 2 mm aluminum filtci, 50 cm skin taiget distance, 4 milliampeiC'. 
seien minutes and about 70 i units 

In the beginning treatment was gnen at mtciiah of once a week until si\ 
tieatments weie gi\cn unless the blood piessiue ictunied to noimal leiels be 
foie this series was completed Now'' if thcie is a substantial reduction in blood 
pressure after the first tieatment, no furthei exposure is ordered until it is 
evident that the blood piessure will not decline further or until it begins to 
rise Instead of an immediate fall in blood picssuic after treatment, there is 
frequently a use lasting seienti two hoius and then a considerable drop m 
pressure 
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Patients should be seen frequently while they are under treatment. The 
roentgenologist should not be saddled with the entire responsibility fpr the 
treatment of these patients, but he should be certain that his machine is ac- 
curately’' calibrated so that he knows how many R units per minute are 
delivered by it. The doctor in charge should decide when treatment should be 
repeated and whether the dose should be increased or decreased. How per- 
manent the results effected by this method of treatment are is a question yet to 
be answered. 
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LABORATORY METHODS 


A MODIFICATION OF TUB OREENBUEO TECHNIC FOR THE 
COLORDIETRIC DETBRAIINATION OF SERUM PROTEIN*^ 


A S MrsoT PrrU, avd BIvnovnET Hlller, AB, Nashvilee, Tenis 


A 7ARI0US colojjjjietijc pi oteduies }ja%e been desciibed foi the deteunina 
» tion of <?erum pi otcins ^ ^ These methods aie all based on the assumption 

that iinclei the expeiimental conditions deseiibed tlieie is a constant i elation 
ship betiieen the amount of piotein present and the chioniogenic laJue of a 
gi\en seiiim oi solution of protein as measured b> the mol} bdate tungstate 
reagent (phenol reagent) Although othei ehromogenic substances iindouht 
edJy entei into the jeaction the piincipal phenolic groups measured are pre 
sumably those of the tjrosine present in the piotezn molecule The color 
obtained from a known amount of puic tjiosine is used for comparison and 
the ehromogenic \alue is usuall} expiessed as tjiosnie t Provided that the 
assumed constant iclationslup holds, the amount of an} piotein for which the 
t}TOsine protein itttio hns been established can be eilcidated from the lesults 
obtained from the colorimetric deteiminition of the t}iosine present The 
ivide disci epaneies in the protein equivalents of 1 mg of t}rosine established 
b} the \aiious im estigators quoted aboie indicate that the expeiimental con 
ditions of the color de\elopment gieatly influence the color obtained This 
fact, howeiei, would not necessard} preclude a constant lelationship piovided 
that under the pi escribed conditions the libeiation of ehromogenic gionps pro 
eeeded alwa}s to a definite and permanent end point 

The chief advantage offeted b} the modification of Gieenbeig^ oier the 
older eoloiinietrie proeeduies was the introduction of the use of the improved 
phenol reagent of Folm and Ciocalteu * This reagent avoided the difiSeulties 
of turbidit} which had been prcMousI} encounteied and made it possible to 
adopt a procedure winch led to a rapid deielopnient of a moie intense coloi 
from a gnen amount of protein The technic desciibed by the earliei mvesti 
gators was further simplified b} the adoption of Howe's® method foi the frac 
tionation of serum pioteins TJie procedure for production of the color as 
desciibed b} Greenbeig required onl} the addition of 2 c e of 5 N sodium 
hydi oxide to about 25 c c of a definite dilution of serum or of the albumin 
fraction at loom temperatuie Chiomogemc gioups weie immediatel} made 

•From the Department of Pediatrics \andeibilt Universlt> Hospital 

Received for publication July 10 1935 

This “Work 's\as aided by a errant from the Division of Medical Sciences of the Rocke 
feller Foundation 

tFor convenience throughout the rest of this paper -we shall use -without further 
qualification the term tj rosine to Indicate the ehromogenic value of a serum or protein fraction 
as measured colorimetricanj by (he phenol reagent 
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available to produce a deep blue color with the phenol reagent. making 
the resulting colored solution to a definite volume and comparing with the 
color similarly derived from a known amount of tyrosine, the t3’-rosine value 
of the unknown was determined. Prom a comparison of his colorimetric results 
with the protein content of the same serums as determined b}’* the Kjeldahl 
method, Greenberg derived factors which, under the described conditions, were 
assumed to hold generally for the calculation of the various protein fractions 
from their tju’osine content. 

An attempt by us to apply this procedure and tliese t^u-osine: protein 
factors to the routine determination of serum proteins gave results which at 
times varied widely from the figures obtained on the same serum b^^ the 
Kjeldahl method. Our colorimetric results wei’e at times too high and at other 
times too low. An investigation of the cause of these discrepancies convinced 
ns that we were dealing witli a rapidly progressing and, under tlie prescribed 
conditions, always incomplete reaction between the protein solntion and the 
sodium hydroxide. Both the temperature of the solution at the time the sodium 
hj^droxide was added and the time allowed to elapse between the addition of 
the sodium h^^droxide and tlie phenol reagent greatly influenced the amount 
of color developed from the same amount of a given serum. The longer the 
time allowed for the reaction with sodium hj^droxide and the liigher the tem- 
perature at which it was carried out the greater the amount of color developed. 
These factors of time and temperature had so great an influence that even the 
range in room temperature encountered in this climate during a yenr made a 
great difference in the results obtained. Similarly at a given temperature the 
time allowed made so much difference that even a slight delaj" in adding the 
phenol reagent significantly^ increased the amount of color developed. In 
Table I are presented data which show the gi^adual increase in tyrosine values 
obtained on the same sennn as the time allowed for the liydrolysis with sodium 


Table I 

Effect on Yielb of Tyrosine of Varying Duration and Temperature of Hydrolysis With 

Sodium Hydroxide'^ 


TEMPERA- 
TURE 
** C. 


MG. TYROSINE PER 100 C.C. 

SERUM 


2 min. 

5 MIN. 

10 MIN. 

20 MIN. 

30 MIN. 

20'^ 

426 

444 

468 

482 

503 

25“ 


470 

494 


513 

30“ 


4S2 

510 

519 

530 

35“ 

465 

4S8 

513 

533 

533 

40“ 

491 

516 



548 

45“ 

503 

537 

556 

563 

563 

50“ 


556 



584 


*0.2 c.c. of serum + 20 c.c. HsO + 4 c.c. 10 per cent NaOH used in every case. Same serum 
throughout. 


hy’droxide was lengthened at increasing levels of temperature. The results 
show that even after tliirty minutes at 50° C. the chromogenic value is still 
increasing quite rapidly. Obviously no constant results could be obtained 
until conditions were worked out wiiich would bring the reaction to a definite 
and constant end-point. To accomplish this the treatment with sodium h.v- 
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dioxide ^\as earned out in flasKs immeised in a bziskb boiling %\atei bath 
Although a stiongly positive biiiiet icaction shows that the piotein has not 
been toiiipleteh hjchohml bi this pioeeduie, the dgiues presented in Table 

II indicate that a constant cluoniogenic ^allle has been i cached On the five 
samples of seium studied the tMosine \ allies i\eie constant aftei heating foi 
peiiods fiom fiic minutes to one lioui Based on these obseiiations the fol 
louing pioeedmes ueie adopted foi the eoloiimetuc deteimination of tyiosine 

III seium piotoin 

T \.BLE II 

Effect os xm XiFEn oi Tiiosinl oi Carfiing Out IUdpolysis foi 'NAuyiNa Lengths oi 
Time in Boiuno ^VATEP Bath* 


SFI Ull 
NUMBFP 

I no or TvrosiNF per 100 cc serum 

o Min 

10 MIV 

15 MIN 

20 MIN 

30 MIN 

00 MIN 

1 

5S0 

57G 

570 

571 

— 

— 

^ 1 

540 

544 

544 

541 

549 

549 

3 1 

470 

479 

482 

479 

482 

482 

4 1 

537 

537 

533 

537 

537 

517 

5 

584 

592 

GS8 

592 

592 

584 


*0 2 cc Serum + 20cc HO+lec 10 per cent NaOH used In e\er 5 ease 


lotal Ptotein — A one to ten dilution of the seium ivas made uitli pin si 
ologic saline Tno cubic centimeteis of tins dilution lepiesenting 02 cc of 
the oiiginal seium veie placed in a 50 c c \olumetiie flask Tveiit^ cubic 
centimeteis of vatei and 4 e c of a 10 pei cent solution of sodium hj dioxide 
were added The flask v as then placed in a boiling uatei batli foi ten minutes 
After cooling the contents of the flask thoroughly by standing it in ice watci 

3 c c of phenol reagent (Folin and Ciocalteu*) vere added and the volume 
made to 50 e c n itii distilled watei A standaid coiitaiiuiig 0 8 mg of tyiosine 
lu a \olume of 50 c c vas piepaied in a similai mannei Aftei allowing ten 
minutes foi the toloi to deAelop companson vas made ni a eoloiimetei The 
standard tyiosine solution need not be heated vitli the alkali as no difteience 
in the amount of eoloi deined from pine tMosnie lesiilts fiom tlie pioceduie 
Poi pathologic serums less coneentiated standauls containing 0 6 mg oi eien 

04 mg of tywosine may be necessai \ foi satisfactoiy coloumetiic comparison 
When the usual 0 8 mg standaid is used and the standaid eoloi is set at 20 
mm in the coloiimeter the calculation becomes 

20/R X 400 mg tyrosine per 100 e c B = the reading of the unknown solution 

E\eu Mitli the improved plieiiol leagent coiitaiiiing hthuiin sulphate ue 
ha\e noted a slight tendency ±oi the solution to cloud if tlie laboratory tern 
peiatiue is len lugh unless the flasks aie kept in ice Matei diuing the ten 
minute niteiial alJoned toi eoloi deielopment Even a baiely peiceptible 
cloud influences tlie toloiimetiic leadings m the diiection of giving too liigh 
lesults 

Attention should be called at tins point to the addition of water to the 
diluted serum befoie tlie sodium hydroxide is added This was done in the 
deteimination of total piotein and of albumin in oidei to make the dilution 
of alkali foi the hydiohsis tlie same as was latei found inevitable foi globulin 
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It was found impractical to add larger amounts of sodium hydroxide to the 
protein dilutions because of the greater tendency for the colored solutions to 
cloud when the salt content was much increased. The 4 c.c. of 10 per cent 
NaOH which we have used is equivalent to the 2 c.c. of 5 N NaOH used by 
Greenberg.^ 

Sei'mn Alhumm , — The albumin and globulin fractions were separated by 
salting out the globulin with sodium sulphate according to the method de- 
scribed by Howe.^ The serum was diluted by adding twenty volumes of 22.5 
per cent sodium sulphate. This results in a 1 :21 dilution of the serum and a 
final concentration of 21.4 per cent sodium sulphate. After the addition of 
sodium sulphate the mixture was allowed to stand for seA^eral houi’s, usually 
overnight, in an incubator at 38° C. The globulin was then removed b}’' filtra- 
tion and the tyrosine content of the filtrate which contains the albumin was 
determined. Five cubic centimeters of the filtrate were placed in a 50 c.c. 
volumetric flask and 15 c.c, of water and 4 c.e. of 10 per cent NaOH added. 
The heating with the alkali and the color development with phenol reagent 
were then carried out exactly as has been described in the case of total pro- 
tein. A standai’d containing 0.8 mg. of tyrosine in 50 c.c. gives a color suitable 
for comparison with the tyrosine obtained from the albumin of normal serums. 
More dilute standards may be necessary for pathologic specimens. The cal- 
culation using the 0.8 mg. standai'd set at 20 mm. is: 

20/B X 0.8 X 2100/5 ” mg. tyrosine per 100 c.c. 

This maj^ be simplified to 

20/B X 336 =: mg. tyrosine per 100 c.c. 

The amount of tyrosine obtained from the globulin in 0.5 c.c. of serum 
gives a color suitable for colorimetric reading. For the determination of 
globulin 0.5 c.c. portions of serum were diluted with 10 c.e. of a 22.5 per eeni 
solution of sodium sulphate and allowed to stand as described above. The 
globulin was removed by filtration, washed with the Na 2 S 04 solution to remoi’^e 
all the albumin, and dissolved and washed into a 50 c.c. volumetric flask with 
approximately 0.01 N sodium hydroxide. The amount of solution necessary 
for washing was iuevitabl}^ about 20 c.e. and this amount was always used. 
To this solution was added 4 c.c. of 10 per cent NaOH and the determination 
of tyrosine was carried out exactly as has been described. Again the 0.8 mg. 
tjwosine standard is usually suitable and when this is set at 20 mm. in the 
colorimeter the calculation is: 

20/R X 160 mg. tyrosine per 100 c.c. 

Before these values of tyrosine could be used for the determination of 
protein the tyrosine : protein relationship had to he established for these vari- 
ous types of protein under the newly adopted experimental conditions. To 
estahlisli these ratios 25 samples of human serum have been studied. The 
tyrosine values of the various fractions were determined by the procedures 
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desciibed abo\e For compauson with these lesiilts the piotems 'v^ere deter 
mined on the same samples b> the inacio ICjeldahl method The uonpiotem 
nitrogen content of eaeli senim 'nas determined bj the Foliu and Wu method® 
and this amount subtracted in the case of total pioteiii and albumin from the 
total nitiogeii detei mined b> the Kjeldahl method No nonpiotem nitiogen 
IS earned o\er into the globulin fi action so no collection is made in that deter 
imnation The piotein nitiogen \aliie uas coinerted to pioteiu by the gen 
erallj accepted factoi of 6 25 The tjiosme protein factoi for the different 
tjTies of protein -was deteimiiied bj dividing the milligiams of piotem pei 
100 c c b> the railligiams of tmosme pei 100 cc Our lesults obtained on 
the 25 serums aie piesented in Table III 

It will be noted that in some instances the globulin factoi s veie determined 
^ onlj bj' difference, while in the remainder of the samples they were detennined 


TVBLE III 

DETEPitm \TION OF TtTOSINE PPOTLIV PACTOF 



TOTAL 1 

ALBU^tlN 

1 GLOBULIN 

SERUit 

MC PEP 

100 cc 

f^ctof 

310 PEF 

100 CC 

1 , 

MG PER 

,100 cc 



PFOTEIN 

TYTOSINE 

prOTEIV 

TYTOSINE 

1 F\ T 

PFOTEIN 

TYROSINE 1 


1 

4 

5 

C 

7 

8 

9 

10 

11 

12 

13 

14 

15 

IG 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

0300 
, 7137 
: 7025 
' 7237 
, 5i7G 

1 70G9 

1 6833 
i 7094 

1 7257 

1 6694 

7175 

1 7094 

7206 

744C 

6169 

6955 

7200 

7343 

7737 

6737 

6912 

6887 

6600 

6450 

6575 

497 

550 

543 

560 

440 

532 

510 

532 

537 

505 

518 

520 

j 

525 

569 

476 

j 540 

1 558 

1 

1 567 

586 

503 

508 

522 

500 

417 

500 

12 07 

12 97 
12 94 
12 92 

12 45 

13 29 
13 30 

13 33 
13 51 

13 25 
13 85 

13 48 

13 72 

13 08 

1 12 9C 

12 88 

1 

i 12 91 

1 1 

1 12 95 1 

13 20 j 
13 39 1 
13 60 1 

13 19 

13 04 

13 07 

1315 

3631 
! 4481 

1 4763 

[ 4750 

3056 

4720 , 
' 4706 1 

' 4700 i 

1 4770 1 

1 4806 

1 4612 1 

1 4861 

5156 1 

4993 i 

3125 

4894 1 

1 

49S6 1 

5019 1 

1 

5244 

4919 J 

4600 1 

4762 

4675 

4325 

4362 

! J78 

356 

363 

366 , 

231 1 

358 

352 

352 

354 

342 

333 

350 

380 

367 

234 

361 

371 

369 

379 

376 

343 

355 

341 I 
318 1 

327 1 

1 13 06 
12 59 
1316 

12 98 

13 23 1 
13 18 
13 36 
13 35 

13 47 

14 05 
13 85 

1 13 88 

1 13 57 
13 60 

13 35 

13 55 

1 13 44 

1 

13 00 

i 13 84 

1311 

13 62 

: 13 41 

I'^Tl 

13 60 

13 34 

2669 

2656 

2262 

2487 

2420 

2349 

2127 

2394 

2487 

1888 

2563 

12750* 

(2233 

1 (2225* 

, (2050 
2453 

1 13156* 

! (3044 

1 12342* 

, (2061 . 

)2394* , 
' (2214 ; 

(2418* 

' (2324 
(2512* ' 
(2493 i 
(20S8* 1 
(1818 ) 
(2550* 
(2237 
(2287* 
(2125 

1 (2237* 1 
1 (1925 1 

1 1125 , 

1 (2137* 1 
(2213 1 

219 

194 

181 

194 

209 

174 

158 

ISO 

1S3 

103 

185 

184* 

176 

150* 

145 

202 

248* 

242 

190* 

179 

188* 

187 

190* 

198 

190* 

207 

159* 

127 

1 197* 

1 165 

; 155* 

167 

165 

99 

166* 

173 

12 19 

13 69 

12 50 

12 82 

11 60 

13 50 

13 47 

13 30 

13 58 

11 59 

13 85 

14 98* 

12 66 

14 83* 

14 13 
1215 

12 76* 

12 58 

12 33* 
1151 

12 74* 
1184 

12 73* 
1174 

13 23* 

12 04 

13 13* 

14 31 

12 94* 

13 49 

14 11* 

12 72 

13 56 
1136 

12 87* 

12 80 


Average 

^3 25 j 

1 Average | 

13 43 

Average (11) 
Average (25) 

13 27* 

12 76 


! 



1 

1 


Grand average 

12 93 


*By determination All Other globulins b> difference 
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both bj- difference and bj" direct determination. TJie factor by difference ivas 
derived from the ratio between tlie total protein minus the albumin protein 
and the total tyrosine minus tlie albumin tyrosine. There is greater individual 
variation in tlie factors obtained for globulin than for those determined for 
either total or albumin protein. This is true whether the figure was derived 
by difference or b.v direct detennination. When determined direetlj" there is 


Table IV 

Goupamson of Results Obtained by CoLonutETRic Method X Average rAcxor. and by 
Micro-Kjeldahl Method. Results Gwen in Percentage op Pkotein 


NO. 

MICRO-KJELDAHL METHOD 

I COLORIMETRIC METHOD 

TOTAL 

ALBUMIN 

GLOBULIN 

TOTAL 

ALBUMIN 

GLOBULIN 

1 

6.36 

4.21 

2.15 

6.42 

4.53 

1.89 

2 

6.56 

4.24 

2.26 



2.65 

3 

7.23 

4.57 

2.66 

7.32 

4.67 

2.65 

4 

7.15 

4.79 

2.36 


4.78 

2.32 

5 

5.19 

2.53 

2.66 


2.58 

3.02 

0 

7.11 




5.31 

1,75 

7 

7.30 


2.67 

7.16 

4.64 

2.52 

8 

7.43 


2.83 

7.52 


2.82 

9 

6.91 

4.71 

2.20 

6.98 

4.75 

2.23 

10 

6.22 

3.89 

2.33 

6.42 


2.35 

11 

7.53 


3.18 


4,38 

3.42 

12 

6.63 

4.51 

2.12 

6.62 

4.45 

2.17 

13 

6.90 

3.69 

3.21 


3.72 

3.35 

14 

6.12 

4.53 

1.59 


4.43 

1.79 

15 

6.56 

4.60 

1.96 

6.08 

4.75 

1.93 

16 

6.50 

3.SS 

2.74 

6.02 

3.9G 

2.66 

17 

6.64 

4.59 

2.05 

6.69 



18 

6,52 

4.44 

2.08 

6.86 

4.48 

2.38 

19 

6.80 

4.73 

2.07 


4.70 

2.20 

20 

7.04 

5.06 

1.98 

6.96 

5.10 

1.86 

21 

7.10 


2.41 

7.54 


2.61 

22 

6.20 


3.20 


3.18 

3.13 

23 

7.12 

4.71 

2.41 

7.16 

4.84 

2.32 

24 

7.09 

4.76 

2.33 

7.40 


2.42 

25 

7.40 

4.69 

2.71 

7.52 

4.96 

2.56 

26 

7.71 

5.24 

2.47 

7.77 

5.10 

2.67 

27 

6.77 

4.78 

1.90 

C.67 


1.62 

28 

6.91 


2.31 

6.74 

4.61 

2.13 

29 

6.89 


2.29 

6.92 

4.76 

2.16 

30 

6.67 


2.05 


4.5S 

2.12 

31 

5.57 

4.34 

1.24 

5.52 

4.27 

1.25 

32 

6.83 

4.57 

2.26 

6.62 


2.22 

33 

5.70 

3.79 

1.91 

5.79 


1.99 

34 

6.82 

4.61 

2.21 


4.65 

2.41 

35 

7.40 

4.98 

2,43 

7.62 


2.64 

36 

6.48 


2.19 

6.83 

4.12 

2.71 

37 

7.10 


2.40 

7.46 

4.64 

2.82 

38 

5.82 

4.30 

1.52 

5.61 

4.43 

1.18 

39 

8.27 

4.37 

3.90 

8.54 

4.49 

4.05 

40 

6.88 

4.97 

1.91 

7.01 

4.66 

2.35 


much greater eliance for error because of the teclinieal difficulty involved in 
the separation, filtration, washing, and solution of the globulin fraction than 
is met in either of the other two tj'pes of protein. When calculated by dif- 
ference the variations in the total and albumin factors may be such as to combine 
to make a wider variation in the globulin factor. Furthermore, the so-called 
globulin fraction of serum protein is known to be made up of a varying mix- 
We of proteins which may not all have the same chromogenic capacity. At 
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aij;v late, althoiifrh jt js oi uitejitst to Jajon uJiat tJie factoi foi "lobulin is, 
the figiiie is of little use since in pinctice the globulin in serum is almost 
uni\ersalh calculated b\ subtiacting the peieentage of albumin fiom the per 
ceiitage of total piotein As sliouii in Table III the a\erage protein equm 
lents of 1 mg of tMosme aie as follows 

Total protem 13 2; mg Albiinnn = 13 40 mg Globulin r= 12 03 mg 

IlaMiig deined these factois the ue\t step in om iin estimations has been 
to test then leliabilitj as compaied Mith the Ivjeldahl method foi the detenni 
nation of scrum protein Parallel deteiminations ha^e been inn on a senes 
of 40 serums bj oiii modified colornnetiic technic and the micro Kjeldahl 
method using the snlphiuic phosphoiic pei sulphate digestion mi\tuie desciibed 


Table V 

COMp\iiso\ 01 CoroHMiTj ic ItisiiTs \ A\Er\fF Fve^Oi Mnir Mvci o KJFin\ins Bom iv 
■MFpren Laboi ^toi \ Rfsuits Ari Gms is Pefclstme of Piotein 


SEPUKl 1 

1 \r\cro KjELDum 

I COLOPIJlETriC X AVEr\aE I\CTOF 

TOTM 

ALBUMIN 

CrOBUHN 

TOTAL 

AI BUJHV 

GLOBULIN 

1 

o 87 

J 77 

3 10 

5 90 

2 4d 

3 40 

2 

G 46 

3 76 

2 70 

6 30 

3 57 

2 73 

3* 

150 

- 

- 

149 

-- 

— 

4 

6 35 

4 54 

1S3 

— 

4 39 

— 

5 1 

5 79 1 

2 76 1 

3 03 

5 58 

2 46 1 

312 

G 1 

G9S 1 

4 14 1 

2 84 

6 84 

3 97 1 

2 87 

7 

5 61 

3 76 1 

1 85 

5 41 

3 52 

189 

s* 1 

1 62 

0 87 1 

0 75 

166 

0 73 

0 93 

9 1 

6 04 

2 76 

3 28 

1 6 30 

- 

- 

30 

6 70 

3 93 

2 77 

G 60 

_ 

— 

11 

5 74 

2 23 

3 51 

5 83 

- 

— 

32 

6 85 

1 4 43 

1 2 42 

6 82 

- 

— 

33* 

3 07 

1 2 07 

1 3 00 

3 24 

- 

‘ — 

34f 

1 30 

1 0 59 

0 71 

13S 

- 

— 

15* 

1 34 

0 71 

0 63 

1 34 

- 

- 

IG 

! 5 72 

2 17 

55 

614 

2 02 

4 32 

17 

6 83 

4 37 

2 46 

0 35 

4 30 

2 05 

18 

6 71 

' 4 66 

' 2 05 

0 50 

4 30 

2 29 

39 

7 97 

1 4 13 

1 3 84 

SOO 

' 3 S2 

417 

20 

4 07 

2 44 

1 03 

4 09 

2 32 

177 


•Ascitic fluid 
tPleural fluid 


by Van Sljkc ^ These seiums Meie samples sent loutiiieh to this laboiator^ 
for serum protein determinations Some contain normal amounts of protein 
and otheis aie quite pathologic specimens Hie small ^olume of the samples 
a\ailahle from infants and children made it necessan to substitute the micro 
for the macro Kjeldahl method in this series A laige numbei of paiallel detei 
minations has howe\er, shoun good agieeraent between these two vaiiations 
of the Kjeldahl method The d'lt'i in Table IV sJiou the comparative results 
obtained by the colorimetric and mieio Kjeldahl methods The percentages 
of globulin were determined by difference iii both methods The data pre 
sented are entirely unselected and represent all the parallel determinations we 
have made In analyzing the agieement between the results obtained by these 
two methods, it must be borne in mind that both are micro methods and that 
the expel imental eiior in each appioaclies 0 20 pei cent protein, hence occa 
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sional discrepaacies as great as 0.40 per cent of protein are inevitable regard- 
less of the accuracy of the factor used. 

As a further test a similar series of comparisons have been made between 
the results of our colorimetric determination of serum protein and those ob- 
tained on the same serums with the macro-Kjeldahl method by workers* in 
an independent laboratory. These results are presented in Table V and show 
the same agreement as when both procedures were carried out in this labora- 
tory. Included in this series are a few determinations on ascitic fluid and 
other transudates. It is interesting to note that the same factors are applica- 
ble to the determination of protein in material of this type as in blood serum. 

Fi'om these data it appears that when tyrosine is determined in various 
types of serum protein by the procedure which we have described, values are 
obtained which bear a constant relationship to the amount of protein present. 
Under these conditions the protein equivalents for 1 mg. of tyi’osine are 13.25 
mg. for total serum protein and 13.45 mg. for serum albumin. A considerable 
series of parallel determinations show that the procedure and these factors give 
values for serum proteins which agree closely with the results obtained by 
the more laborious Kjeldahl method. Serum globulin is probably best deter- 
mined by difference. 

jJ*? 

In a conversation with Dr. David Greenberg at the time this work was 
nearing completion we learned that he had encountered the same difficulties 
with Ids original technic and was working out a modification similar to the 
one we have proposed. Later Dr. Greenberg kindly sent us his manuscript 
(this JouKJfAii 21: 431, 1936) and also read a preliminary report of our work. 

It will be noted that the protein equivalents of 1 mg. of tyrosine deter- 
mined by Dr. Greenberg are lower than those which we have found. A careful 
comparison of the procedures described in the two papers shows that Dr. 
Greenberg heats his total protein and albumin fraction with a greater conceiv- 
iration of sodium hydroxide than we have used. The procedure for globulin 
appears to be the same as ours. A few experiments which we have caxTied 
out since the receipt of Dr. Greenberg manuscript indicate that a somewhat 
greater chromogenic value is obtained by increasing the concentration of alkali. 
This would probablj^ account for the lower factors at least in the case of total 
protein and albumin. If practical experience with the new procedure and 
factors presented by Dr, Greenberg show equally satisfactory agreement with 
results by the Kjeldahl method as we have obtained with the method which 
we describe there seems to be no particular advantage in one procedure over 
the other. The point must be stressed, liowever, that whatever method and 
factors are adopted for the colorimetric determination of serum proteins the 
prescribed experimental conditions must be closely followed. 

♦We wish to express our thanks to Mr. J. H. Akeroyd, Jr., of the Bepartment of 
for allowing us to present the results of his Kjeldahl determinations and for furnishing the 
samples of serum for our parallel colorimetric determinations. 
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THU INFJjUEiNCK UU THE COMPObITlON OF THE AJsTIGEN 
EXTRACTb i^OH bOilE SERODIAGNObTIC TESTS ON 
SynilLlS (MEH ItamlHKl? 


Bcktii Josn ii'^on, ]M D DoceiNT Stockiiolm, ba\EDE\ 


S EVERAL iincsti"atois (Geoigi, Vermast, Kahn, MeinicKe, Laubenheimer, 
Eagle, Norel, Poeplau, and otliers) Uaac pointed out that ioi the floecula 
tiou leactious on sj'phihtic blood theie often is a fi\ed pioportjou beU\een the 
concentrations of tiie suspended substance and tiie iipoids fiom the heart ex 
tract, at -nhich the leaction turns out most advantageously 

Of the great numbei oi flocculation tests used in the seuun diagnosis of 
sy'pluhs those of Kahn, i\Iuliei (HER II) (see the compausoii of Moerch) 
and ifeimcke (MKR II) aie commonly used in feueden The reagents foi 
the tests of Kahn aie well descubed m sevcial publications Not veiy exact ac 
counts houevei, are given of the composition of the extracts for the tests of 
MuHer and jMeinieke Poi this leasou I liavo found it of inteiest to examine 
the influence of differences in the composition of the combined hpoid solutions 
foi these reactions 

III both the tests m question tlie antigenic hpoids aic from alcoholic ox 
heart extiaets The suspended substance is in the B R II cholesterol and 
in the MKR IT tolu balsam Eagle has tued to gne an explanation of the 
fact, that the Wassermann and other similar tests become moie sensitive vrith 
ineieasmg cholesterol content in the antigen solution Which was now the 
influence of alteiations in the piopoitiou betvreen the concentration of the 
heart lipoids and the matteis to be suspended in the two leactions mentioned 
abov c ? 

THE CON{UX)BV.TION UCACTIOX OF 311 I LER (m BR II) 

Aeeoidmg to the infoimafion given bv Hnllez the leagent used in this 
test IS an alcoholic evtiaet of oxheait (1 30) The extract would have to be 
concentiated on watei bath and tempered with much cholesterol 

•From the Chemical Department of the CarolJne Involute SlockhoJm 
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OxUearts were discharged from fat and thoroughly ground. Eighteen hundred grams 
of the ground hearts were extracted \nth 15 liters absolute alcohol (Extr. 1), 800 gr. were ex- 
tracted with 6 liters absolute alcohol (Extr. 2) and 200 gr. also witli 6 liters (Extr. 3). 
Finally 180 gr. were treated with 1.5 liters alcohol (Extr. 4). For all the extractions the 
shaking machine was used three hours a day during three days. Extr, 1 was then stored for 
three months at about 22"* -27® C. before filtering, Extrs. 2 and 3 for three weeks at room tem- 
perature, Extr. 4 for three weeks at 38® C. They then -were filtered- Extr. 3 according to 
Muller suggestion was concentrated on a water-bath to a third of the original volume and 
filtered again. Tlie analyses of the filtered extracts gave the following values (Table I). 
N-analyses Miero-Kjeldahl, P-analyses Pregl. 

Table I 


EXTR. 

no. 

SPEC. j 

GRA.VITy 

20® c, i 

CHOLESTEROL 
MG./ML. 1 

DRY 1 

RESIDUE 1 
MG./ilL. j 

ASH 

MG./ML. I 

N 

MG./ML. 

P 

MG./ML. 

1 

8.33 

0.15 

G.75 

0.67 

0.88 

0.155 

2 

8.30 i 

0.13 

4.94 

0.66 ! 

0.25 

0.147 

3 ! 

8.42 j 

0.19 ! 

6.43 

0.77 1 

0.27 

0.169 

4 

8.36 

0.19 

0.54 

0.54 I 

0.25 

0.111 


By warming in 38® C, thermostat 0.55 per cent cholesterol w'as solved in parts of all 
the extracts. Each extract was then divided in parts and tempered with 3, 3.5, 4, etc. 
until 7 per cent ether per volume, respectively. After inoculation of some cholesterol crystals 
the solutions were left standing at 20® C. for two days. As shown by Vermast, the solubility 
of cholesterol in alcohol is very much dependent not only on the eventual presence of small 
amounts of water but also on the temperature. The solutions were filtered from crystallized 
cholesterol and the remaining ciiolesterol content again determined. 

Each filtrate was then tried in the congiobation reaction (the modification 
with 0.10 and 0.15 ml., respectively) after the instructions given by Mullei% 
A considerable number of Wassermann reaction positive and negative serums 
were used. 

All the experiments with Extr. 3 (prepared after I\Iulier) gave bad re-- 
suits. The precipitates with the positive serums were not clot-shaped and 
sunk to the bottom of the tubes. Therefore this extract was excluded. Fur- 
thermore, all the other extracts with more than 5 per cent ether tended to 
separate at the dilution with the salt solutions; and in the tubes with negative 
serums there appeared precipitates on the bottoms of the tubes or small clots 
('' snowing '0. Generally the strongly positive serums with these extracts 
gave beautiful clots, which now and then had sunk to the bottom. The reac- 
tion was oversensitive and the cholesterol content too high. 

The extracts with less than 3 per cent ether, on the other hand, did not 
dhdde at the dilution. With all the negative serums they gave clot-free sus- 
pensions, which, however, often kept a little smeary precipitation. With some 
of the positive serums the^’' showed no clotting, only a flocculation. The reac- 
tion was not very sensitive and the cholesterol content was too low. 

Verj^ good reactions with both the negative and the positive serums were 
obtained by using Exti*s. 1 and 4 with 4 per cent ether, and Extr. 2 witli 3 per 
cent ether. In these samples there was found for Extr. 1, 0.53 per cent choles- 
terol, in Extr. 2, 0.39 per cent, and in Extr. 4, 0.45 per cent. These fractions 
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ga^e \er} beauUfiil reactions, especially in tlie case of Extr 1, but also of Extr 
4 Tlic clots obson eel in pliilif ic scnims witli E\fr 2 were sometimes a little 
thin and lainifiecl 

big quantities of the thiee solutions just mentioned neie piepaied 
and tried on usual seiunis and ceiebiospinal fluids, sent in to the serologic 
la boi at 01 1 es f 01 testing foi sjphrlis 

Extracts, made as nunibei 1, haA e been used in about 20,000 cases, of which 
about 1,000 ^\elc positne In all cases the Wassennann leaction also nas made 
in ^arlous fomis, and in mam of tliem Kahn’s standard test and Meinicke’s 
i\r XC R JI as nell On about 3,000 of these senims the clotting test of JIulIer also 
lias been earned out at tlie same time nith tlie oiiginal Geiinan “Ballungs 
jeagens ” In all cases the lesults nith m> extract liaie shonn an extiemelj 
good conespondence nith the othei reactions and with the infoimations from 
the climes In the same na\ and nith iieaih similai lesults Exti 2 has been 
tested on about 500 samples and Extr 4 on about 1,200 

Thus the best nai to prepaie tins leagent seemed to be the one used foi 
Extr I 01 possib)} Extr 4 iwth 3 oi 4 per cent othei * 

The reactions seemed to be more clear and selectne when the cholester 
inized extracts had been left to ripen foi thiee to fi'ie months 

It must be mentioned that Poeplau has made an in'iestigation of the 
cholesfeiol content suitable for this reaction and found it lei-j definite He 
also preferied the noneoncentrated extracts Hone'ier, he seems to ha've tried 
only one single heart extinct, and he does not mention an^ analyses He con 
eluded that the reagents yeie o\eisensitno nhen there was too little cholesterol 

rilE CLAUrnCATION TEST OF JIEIMCKD (jl K R II) 

iMeinicke states that the jeageiit for his j\[ K R II consists of an alcoholic 
extract of ground oxheait, nhicli lias been dried at 56° C, extiacted with 
etliei and dried again llie leagent should also contain 14 per cent tolu 
balsam and 0 01 pei cent Mctona blue The latter figures are also found in 
woiks bj Boas and Izikowitz I ha's e not been able to find am exact desenp 
tion for the piep*iiation of the heait cxtiaet foi this, the latest reiction of 
liteinicke 

Oxhearts were well ground dried it 50“ to 58“ C on gliss plites ind ground igun 
Three hundred grams of the powder were c\ti acted foi five divs with ether, the first di\ bv 
nd of michine sliaJcmg Ten miJliJitcrs ether were used for each gram of the powder The 
ether was filtered off and the residue igim extracted with the same iiuount of ether After 
drjing at 37“ C one third of the powder was extracted with 0 9 liters of alcohol 95 per cent 


Table H 


EXTR. 

1 DRY BESIBUE 

' MG /ML 

ASH 

MO /ML 

N 

MO /ML 

P 

MO /ml 

A 

9 59 

1025 

0 75 

0 238 

B 

1 5 02 

0 518 

0 42 

0121 

G 

1 15 08 

1619 

104 

0 419 


(Extr A), one third with 2 bters (Extr B) and one third with 0 5 liters (Extr C), respec 
tivcly Also this extraction continued for fne dijs, the first one in the ^Inking michme The 
analyses aic shown in Table II 

•Extract of the Type 1 is now kept fot sale b> The Astra Lmtd Sddeitelje Sweden 
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^^o^Y dilutions with alcohol were made of these extracts containing 5 per cent, 10 per 
cent, 20 per cent and so on, of the extract. Each of these solutions, again, was divided in 
parts, in which was dissolved 1.0 per cent, 1.1 per cent, 1,2 pej‘ cent, etc., of tolu balsam. To 
all of them there finally was added 0.002 per cent victoria blue (Hcrzberg-Hollboni). 

These solutions were tested in the ^'Kiarungsi'eaktion^’ on positive and 
negative serums. The instructions given by Meinicke were scrupulously fol- 
lowed. Between those samples, wliich seemed to give the best i*esults, closer 
dilutions were made. It turned out that as already pointed out by Meinicke the 
best reactions were obtained by using a definite proportion between the tolu bal- 
sam content and the content of solids from tlie original extract. With this propor- 
tion the different extracts showed similar activitiL At low concentrations, 
1.1 to 1.6 per cent balsam, this proportion was about 13, but at increasing con- 
centration (2 to 3 per cent) it was somewhat lower, about 8 to 10. If there was 
too little balsam, the negative tests remained homogeue, but the positives 
showed a turbidity, increasing Avith decreasing balsam concentration until 
the reaction seemed negative. The extract was not sensitive enough. A de- 
crease of the heart extract concenfratiou, again, caused an increasing clarifi- 
cation of the negative samples, the positiA^e remaining manifest. It Avas too 
sensitiA’e. The alloAved limits for the proportion seemed to be much more nar- 
rOAv at loAv concentrations than at high. 

Altogether the reaction aa^s more distinct at rather doA\' concentrations, 
the best reagents containing 1.2 to 1.3 per cent balsam and 0.09 to 0.10 per 
cent heart solids. The test then turned out A^ery clear. The results AAuth the 
different extracts Avere closely corresponding. 

The concentration of A^ietoria blue may be A^aried Avithin Avide limits. 
Using the Herzberg preparation from Hollborn, Avhich proA^ed to be the best 
of several tested, the ideal concentration was 0.0015 to 0.0020 per cent. (Meinicke 
dii'ects 0.01 per cent.) 

FiA>^e such extracts of Type A'^" Avere prepared from different hearts and 
their reacting compared AAuth the other tests as for the conglobation 

reagent. These extracts ail reacted similai*iy. Comparison Avas also made AAutli 
the original Gennan M.K.K. II extract. Until noAV about 10,000 cases (about 200 
cerebrospinal fluids) of Avhicli about 900 positives have been examined Avitli tlie 
new extracts, haA^e all giA^en results corresponding Avell with those, found Avith 
the other reactions, and also Avith the reaction caiwied out Avitli the original 
M.KR. II reagent from the ** Adler- Apothek” in Germany. In all cases the 
raaeromodifleation of Meinicke was used. In some cases also the micro- 
modiflcation was tested. 

SUMMARY 

An iiiAT>stigatiou of some different reagents for the conglobation reaction 
of Miiller (M.B.R. II) and the clarification reaction of Meinicke (M.K.B. II) 
is described. It is shoAvn, that for these reactions the proportion betAveen the 
oxheart lipoids and the substance, to form the suspension (cholesterol, tolu 
balsam) must be of a definite magnitude. Too much heart lipoids Avill make 
the reaction less sensitiA^e and too little the reA’-erse. Confirming the theory of 


’This extract now is kept for sale by The Astra Lnitcl, Sodertelje. Sweden. 
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Eagle, this maj be clue to a lability in the colloidal antigenic suspensiou The 
less of the charging hcait lipoids, the easiei the suspension mil be dischaiged 
and piceipitated The piopoition ought to be tested out toi each heau extract 
The conglobation leagent foi tlie Jluilci test ought to coutam 3 oi 4 pei cent 
ethei to Keep sufficient cholesteiol (0 50 to 0 ’ll pei cent; in solution Poi the 
M IC R II the pi opoition botw eon toUi balsam and heai t lipoids should be about 
13 and the total eoiicontiation 14 per cent The coineinent coucentiation ofc 
the suspension s\slem must nithin ceitain limits be dot ei mined and fixed 

It js 1 plensuro to mp to mi tluuks to Dotent It Baiule for liis kindness m 

helping me to trr nn estnets m Ins scrologie HborUon I ntso imsU to tlnnk Miss DnUlqim 
i\ho In** nssisted me m the testing of tlio extracts 
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A NEW DILUTING PIPETTE FOR THE 
SAIILI HEHOCILOBINOiMETER" 


Helmutii Ulbicii, D Boston, Mass 


T he pipette to be de&ciibed is desigi\ed to be used nith the Sahh hemo 
globmometei It has tno distinct ad%tmtagcs (1) It obMates the neces 
sit> of earrjmg the entile Sahli appauitus to the patient’s bedside oi home, 
(2) It pexmits making the estimation of hemoglobin ,u a couienient time sub 
sequent to obtaining the blood 

In piineiple, it is similai to the diluting pijiettes that aie used foi the 
estimation of the numbei of eijtluocites and leucoc\tes It diffeis fiom the 
usual Sahh pipette onh in ha\iug a bulbous dilatation abo\e the 20 c mm 
mark The capaeit 3 of the bulb is approximate!) etpial to that of the Sahh 
tube to the maik 10 The 20 c mm maik is its ouh giaduatiou The initial 
dilution of the blood with lodiochloiic acid is made m the pipette lathei than 
in tlic Sahh tube 

DnocUo-iis fo) Diaw the blood fiom the usual punctuie wound of 
the ear or finger (oi oxalatcd blood) exactlj to the 20 cnim maik, then 

*rrom the Evans Memorial of the Mas«!Acbu'»etts MemorKI Hospitals anl Boston Hnl 
lersity School of Medicine 

UeteUtil for puhUt ition Juh 10 IS3 
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aspirate sufficient tenth normal hydrochloric acid to fill the bulb. If the esti- 
mation is not to be made at once, close the openings of the pipette with a wide 
rubber baud. When ready to proceed, eject the contents of the pipette into 
the Sahli tube and add water in the usual manner until the color of the diluted 
blood matelies that of the standard.^" 

It is probably correct to state that many estimations of hemoglobin by 
the Sahli method are made without allowing sufficient time for the full devel- 
opment of the color of acid hematin. The usual directions that accompany 
Sahli outfits or are given in textbooks (if they are stated at all) specify that 
a fe^v minutes should elapse before the comparisons are made. Nicholsoid 
claimed that '^95 per cent of the acid-hematin color will develop in ten min- 
utes, but according to Osgood^ ‘‘the reaction requires at least twenty- 

four hours at room temperature to become complete/’ They recommended 



Fig. 1. 

immersion of the tube containing the blood and acid mixture in a beaker of 
warm water (55°-60° C.), at which temperature “the reaction is completed 
in seven minutes.” For practical pui'poses, one hour at room temperature 
appeal's to be sufficient, as is shown by the results obtained by the Sahli 
method in four cases (see Table I). 

Table I 

Showing the Effect of Time on the Color of Acid Hematin 


CASE 

READING 

IMMEDIATE 

1 HOUR 

2 HOURS 

G HOURS 

24 HOURS 

48 HOURS 

1 


72% 

70% 

71% 

71% 

mui— __ 

o 


83% 

Sl% 

84% 

82% 


3 


100% 





4 


93% 

94% 

92% 

94% 



The minor variations recorded after the first hour cannot be ascribed to 
changes in the color, but must be accepted as ei'rors inherent in colorimetric 
determinations. The essential but frequently neglected time interval is an 
additional point in favor of using the special diluting pipette. 


REFERENCES 


1. Nicholson, D.: Laboratory Medicine, Philadelphia, 1934, Lea & Febiger, 

2. Osgood, E. E.: Laboratory Diagnosis, Philadelphia, 1935, P. Blakiston^s Son & Co., p. 396. 
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♦The pipette and a liemacytometer case with an extra groove for it may be purchased 
on special order from Arthur H. Thomas Co.. Philadelphia. Pa. Both wlU be established as 
catalogue and stock items, if a sufficient demand develops. The additional groove In the 
hemacytometer case may be used also for a spare red or white pipette and should prove con- 
venient for those who use a white pipette for hemoglobin determinations by the Hnden- 
Hausser method. 















A SYNCHRONOUS JIOTOR ELECTRIC TIME CLOCK* 


A. L. Bennett, Ph.X),, Omaha, Nee. 


T his dock provides olectiical contact at intervals of 1, 5, 15, 30, and 60 
seconds as well as 5, 15, 30, and 60 minutes without adjustment of any clock 
contacts. Two switches provide simple and instantaneous setting for any of the 
inter\’als. Contact is short and uniform regardless of interval. The clock is 
accurate, dependable, and entirely adequate for timing research experiments or 



Fiff 1 


as a master clock for a general laboratory. Frnthermore it may be easily made 
in a laboratory worksliop at a verj" nominal cost. 

A small sjTichronous electric clock motor is mounted witli the central pinion 
extending through a panel of insulation material in such a way as to permit 
replacement of the liands and use of tiic panel as a dial for the clock. Contacts 
are inserted through the panel so that the “second'* hand makes contact with 
the outer circle of sixty points while the “minute” hand i caches the inner 
circle of twelve points. All wiring is done on the back of the panel. The front 

•rVom the Laboratory of Phystoloffj’ and Pharmacologj University of Nebiaska Medical 
School. 

Received for publication, June 6. 1936 
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of the dial is polished so that the contacts are flush ^vith the surface and the 
hands slide smoothly over metal and insulation material alike. Dimensions may 
be made to suit the particular clock motor which is used. Following are those 
used by the author ; 

Radius for circle of outer contacts 47.0 mm. 

Radius for circle of inner contacts 42.0 mni. 

Diameter of outer contacts 1.3 mm. 

Diameter of inner contacts 2.9 mm. 

The outer circle of dial contact points which funiish the “second” inter- 
vals from 1 to 60 are made of brass brads which are driven through the panel 



after it is drilled with holes that provide a very snug fit. The lai’ger contacts 
of the inner circle, which provide the “minute” intervals from 5 to 60, are 
made of brass wood screws. These are tuimed into snugly fitting drill holes until 
the smooth section of the screw has entered the panel. The head is clipped off and 
then screws and brads alike are filed fiush with the dial surface, leaving each 
projecting on the back of the panel for solder connections. The front of the 
dial nnist be polished carefully so that the hand contacts will pass over it 
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smootbh Tins is best done aftei the soldeiing has been completed on the bieh 
of the dial, as othcnMsc tlic licit ml^ loughcn the siufact ahouh polished 

The hand contacts aic made b^ cutting nan on stnps fiom the tno hah os 
of a gold fountain pen point and soldering tlicse to the ‘ second’ and “minute” 
hands of the clock These jionits aic adjusted so that the indium tips contact 
the biass points of tlie dial TIic second hand mo\os inoic smoothlj if the 
tip IS made to follon tlie hind bi about oueiouith of an inch and is thus 
“diaggcd” o\ei the dial surface If the second hand is too ftG\il>le, it ma\ be 
icplaccd nith a stnp of tm 

The main eoiitiol snitch is a double bank foui contact, la\lc\ ladio snitch 
This IS m idc accumulatuc lathei tlian select ne In icphcmg the single lotating 
contacts with stnps of metal nhicU mil co\ci all foui of the stationai's contacts 
nhen the snitch is tuiiitcl to the stop tonaid tlic left This prondes in one 
eoutiol the selection of intenal The small double pole double thi on i idio 
snitch determines nliethci tlie inteual shall be in seconds oi mimites A 
staiidaid radio toggle snitch is used to close the lelai circuit Kefeicnce to the 
nuing dngiam mil make tins eloai 

In 01 del to use the 110 A VC cun cut to ictu ite the icla^s as nell as lun 
the clock, a 10,000 ohm sensitne relae is placed in ciicuit nith the clock eon 
tacts This dians onl^ 2 5 milliampeies and thus piotects the clock contacts fiom 
buinmg and becoming lough A second lelae actuated thiough the fiist has 
heaw enough emit icts to cin\ the loid of seeeial signals if the clock is to be 
used as a maslei tiinei foj a huge laboiaton 

Specifications foi tlie mattuals used b\ the autlioi 

Clock Gcner vl Elcitrjc 'So 
Pot in Sojtcli V No 
Pel'll s Strothers Dunn Ini Philndelphn 

\« 1 T\pe e\Bol laooo ohm AC eoil 
No 2 Mulfret T^Io ABT\ AC coil 
Pnnel Insiiline 7 x 12 x inches 

If the aboso clock is used tlie sides and back of the ease ma\ be fasteiud 
to the back of the panel to pioMde piotettion foi the motoi and eUctiic connee 
tions The lolaas and smtehes mai then be co\tud nith a sepai ite case Since 
theic IS no adjustment nctessan at the clock contacts a glass cotei nni be 
fastened tight I\ o\ei the dni thus making it dust pi oof 



THE IMPOETANCE OF LEUCOCYTE COUNTS IN 
PHAGOCYTIC TESTS'^ 


Euth Westlund Jung, B.S., M.S., Ph.D., Chicago, Ijsl. 


TN DETEEMINING the opsonic index of an individnaUs serum by Wright 
A method tlie number of lencoe^ytes is not important since the same leucocyte 
suspension is used for both the test and control serums. When, however, one 
compares the phagocytosis occurring in one sample of whole blood with that 
present in another the number of leucocytes should be taken into account. The 
importance of knowing the number of leucocytes used in phagocytic tests was 
suggested more than thirty years ago, yet some present-day investigators disre- 
gard this point in describing their ‘‘quantitative’' tests for the phagocytic power 
of an individual’s blood. 

Dodd^ in 1907 called attention to the discrepancy in Leishman’s method of 
obtaining opsonic indices by comparing the amount of phagocytosis in the whole 
blood of an indi%ddual with that occurring in the blood of another person. He 
realized that the differing number of leucocytes in the blood was the cause and 
he attempted to remedy it by applying a simple formula as follows. Counts were 
made on the mixtures of bacteria and blood used in the test, employing a red 
blood ceU counting pipette. To correct the apparent index he multiplied the 
control index, obtained by Leishman’s method, by its corresponding number of 
leucocytes and divided the result obtained into the other index multiplied by its 
corresponding number of leucocytes. In this way he secured results approxi- 
mating those obtained by Wright’s method. Below is sho^vn an example to 
illustrate the method. 



NO. BACTERIA 

PER 100 CELT^ 

LEISHMAN 

INDEX 

WRIGHT 

INDEX 

NUMBER OF 
LEUCOCYTES 

Control A 

190 

1.0 

1.0 

11000 

B 

115 

O.G 

0.9 

16000 


0.6 X ICOOO 





1.0 X 11000 

= 0.87 coi reeled index 



Fleming^ in 1908 observed higher readings with fewer corpuscles. A five- 
fold dilution of the leucocytes caused a 50 per cent increase in the phagocjTic 
index. Twofold dilution gave results 10 to 26 per cent higher than when un- 
diluted blood was used. He considered the bacterial emulsion of the greatest 
consequence to accuracy and the leucocyte suspension next. Doubling the volume 
of leucocytes reduced the index to O.S while using one-half the volume increased 
it to 1.15. Doubling the volume of bacterial suspension increased the index to 
1.33, Using one-half the volume decreased it to 0.68. 

♦From the Department of Bacteriology', Northwestern University Medical School. 

Kecelved for publication, June 28, 1935. 
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Hektoeii® III 1911 uiote that one can compaic the phagocytic piopcities of 
leucocytes troni a particnlai source ^Mth those of other leucocytes 1)% finding the 
amount oi phagocytosis hy each only undei stiictly compaiahlc conditions Foi 
such puiposcs the i)hagoc\tic mi\turc which is the same iii e\eiy thing except 
the source of Icucocy tes self e\ identlj must contain the same numbci of leuco 
cytes He suggested that a leucocyte count be made and that the suspensions 
be made compaiable b^ dilution with NaCI He adds that it is quite e\ident 
in mixtuies containing an unequal nuinbei of leucocytes theie mil be less 
phagocytosis pei phagocy'tc iii a mixtuic containing largei numbei’s of leuco 
cy'tcs and i icc \cisa In othei Y^oids an appaient difference in phagocy tic poucr 
may” lesult fiom an inequality in the numboi of leucocytes in the mixture studied 
He cites the cxpeiiments of se\cnl imcstigafois and notes then failiiie to take 
the number of leueocy'tcs into coiisideiation 

EXPERIMENT VL 

The leeognition of the impoitance of the leucocyte count, in tlie phagocy tie 
test, b> some of the eailici yyoikei's and yet completely ignored by some present 
day mvestigatois led us to inycstigate this question furthei 

Since the present tendency seems to be to cyaluate phagocytosis by the 
percentage of leucocytes containing baetern oi paiticles rathei than the actual 
number of bacteria or particles contained in the cell, the findings leported in this 
article are on that basis The present papei is an expansion and continuation of 
an earliei repoit * 

The question aiose of hoyy to obtain samples of blood alike in all respects 
except the numbci of leucocytes contained Since no attempt was made to 
separate the leucocytes from the red blood cells, diluting yvith salt solution, 
yvhich yvould reduce the numbei of leucocytes, yyould also change the number of 
red blood cells and the conditions in tyvo samples of blood yvould not be com 
parable A feyv experiments yycre conducted m this yvay, lioyvever, merely to 
giye an indication of the relation of the numbei of phagocytes to the percentage 
phagocytosis It can readily be seen from Table I that as the blood is diluted 
the percentage of phagocytosis increases 


Table I 


PILUTION 

OF BLOOD 

1 

PEPCENTAGE 

OP PlIAGOCVTOSIS 


EXPEr 1 

EXPEP 2 

EXPFP 3 

EXPEP 4 


tTndjluted 

32 

43 

40 

36 


1 2 

43 

48 

47 

41 


1 3 


58 

71 

53 


1 4 

53 


72 

74 



To determine that the number of leucocytes yyas the responsible yariablc 
all other inconstants yvere removed by using deleucocyted blood as a diluting 
fluid, thus permitting the numbers of loucocy tes to be y aned yvithout changing 
the led blood cell count The blood yvas deleucocyted by a modification of the 
method of Fleming ° For counting the leucocytes it yyas necessary to find 
anotliei counting solution since tlie usual 1 pei cent acetic acid did not com 
pletely dissolve the heparinized oi citiated washed erythrocytes These appealed 
in laige clumps and interfered seiiously with the leucocyte count Experiments 
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designed to obviate this difficulty indicated tliat tlic use of heparin or citrate was 
not responsible but that centrifuging and washing with salt or Tyrode’s solu- 
tion caused this phenomenon. The addition of 0.8 per cent CaCU to the 1 per 



Chart 1,~— Cotrtjlation b^tvip'ec'n Icvvcocyte count and pcrcentagre of phagocytosis in ten normal 

human male adults. 

cent acetic acid solution lessened the difficulty to a great extent and was used in 
the earlier experiments. A 0.5 per cent HCl solution was subsequently found 




OUXfl iriHOCilL COlT\TS IV PIIAOOC\UC TESTS 


763 


moic satisfactojj and nas emplojed in flic latoi uoik It is caseutial, Jio\\e\Li, 
that the le^leoc^^cs be conntccl as soon as mixed nitii the counting Hind since the 
HCl has ii tendency to dissohc the kucocjtcs if leit standing foi am length of 
time Counts of leucoejtcs on imetntuluged blood ^Mth 1 pci cent acetic acid 
and 0 5 pei cent HCl \seie compaiable 

Aftei piepaung samples of blood containing laning numbeis of leucocytes 
phagocytic tests neie nin using a Iieat Killed eultiue of stieptoeoccus and seiaim 
fjom the blood of the indiudnal tested The iisiiai eapdian tube method nas 
employed The icsults sJioued that this method was as accniate foi this piupose 
as the moie lecenth adopted methods of Keeping the matciials in agitation 
duiing incubation of the test rifteen mmutes at 37° C was chosen as the in 
eubation time AYhilc the lencoc\ tc count made on tlie hcpai inized blood is not 
an exact e\ahiatiou of the nnmbei used in the test it gn cs the iclati\e nnmbeis 
m each sample of blood, and this is the important point 

On plotting leucocyte conccntiations as abscissae and peicentage phago 
cydosis as oidmntes it was eleai m eien instance that the two quantities weie 

Too 

io ^ 

fcO * • 

I, 

40 

£ 

Lfucot^les SiOflo 

...J... i.,,i 1- 

Oh-irt 2 — ConWatlon between leucocjte eoiint and percentapre of pTiagocj in ten norni"\l 

dojrs 

I elated Fifty six dctciminations wci^ made on tO noimal male adults and 
56 on 10 noimal dogs TJic lelation of percentage phagocytosis to the numbei 
of Icucoey tes appealed to be Imcai so that foi a guen subject the data could be 

lepiesented M a line whose slope was equal to where x = the number of 

leneoeytes and y the peiccntagc of phagocytosis The slope is ncgaint Its 
mean value foi the ton human males tested was -0 006 The hncaiit\ did not 
extend, hov^evei, beyond the limits of 1 500 on the one hand and 12,000 on the 
other, and while it was believed that the slopes calculated above weie measuics 
of the phagocytic powei of the individual s blood, neveithelcss it piov cd more 
convenient to judge such powei by*' diieet inspection of the plotted data lathci 
than from caleulation Since the lange of leucocytes is gieatei wheic dogs 
Wood was used it hocomes clear that the eune is not a stinight hue 

Tlie icsults with tlio noimal human blood arc shown in Chait 1 Each 
individual case has been eonsideied scpaiateh The eifect of changing the 
numbei of leucocytes is evident The results fiom a studv of the blood of the 
ten dogs have been pnt together in Chart 2 One notes here tlie straightening 
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out of the curve as the higher numbers of leucocytes are encountered. It also 
shows the general agreement between samples of blood from different dogs. 

The following experiments were planned to meet the criticism of Mudd*' 
that the results obtained in an earlier repoit were due to the technic practiced. 
The suggestion was made that agitation and the employment of an '‘excess” of 
bacteria would obviate the “error.” Just what is meant by “excess” is not 
clear. A suspension containing 800,000,000 living staphylococci iier c.c. was used 
as suggested by Mudd and the same streptococcus suspension employed in earlier 
experiments. This was a heat*killed culture of a hemolytic streptococcus in 
saline suspension of about the same density as the staphylococcus suspension. 

In the first expei’inient 0.3 c.c. of whole hepaidnized dog’s blood was added 
to each of a series of tubes. Each sample of blood contained different numbers 
of leucocytes. Otherwise they were the same. To each tube was then added 0.1 
c.c. of the streptococcus suspension. To a second series of tubes of the same 
blood was added a more concentrated suspension of the streptococcus. This was 
accomplished by centrifuging the original suspension and resuspending the sedi- 
mented bacteria in about half the amount of saline originallj^ used. The tubes 
were then placed in a small rack and oscillated b^^ hand at room temperature for 
ten minutes. Four rotations through an angle of approximately 160"^ were 
made per minute. The tubes were then placed in ice water, smears made and 
stained by Wright’s method. One hundred polymorphonuclear leucocytes were 
counted in each smear. 


Experisiext r 


KBilBER OF LEUCOCYTES* j 

PER CENT PHAGOCYTOSIS 

PILUTE SUSP. 

1 HEAVY SUSP. 

8100 

36 

i 98 

SlOO 

44 


5100 

58 

99 

4300 

51 

100 

3300 

69 

99 


•since whole heparinized blood was used the leucocyte counts could be made with one 
per cent acetic add. 


Tlie test using a dilute suspension shows the effect of varying the number 
of leucocji:es. With the concentrated suspension this effect is not apparent. 
This also shows the importance of using a properly prepared suspension. 

In Experiment II one series, of paraffin stoppered tubes containing 1 c.c. of 
heparinized whole dog’s blood and 0.3 c,c. of a suspension of living Staph, alins 
(800,000,000 per c.c.) and a second series of tubes containing 1 c.c. of the blood 
and 0.3 c.c, of the killed streptococcus suspension were placed in a rotating 
machine malring 16 rotations per minute. The machine was set in a 37° C. 


EXPEHIXtENT II 


XUHBEK OF LEUCOCYTES 

PER 

CENT PHAGOCYTOSIS 

S. ALBUS 

ST. HEKOLYTICUS 

13200 

89 

03 

10600 

100 

78 

6100 

99 

99 

4300 

97 

100 
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inciibatoi and imi foi about ten minutes The tubes wcie then placed in icc 
natci, and smeais made in the usual manner 

It IS quite obvious tint 03 ec of the staph} loeoccus suspension was too 
much The results with the stieptococcus suspension demonstiatc the influence 
of the number of leucoc} tes 

Experiment III was planned to lemcdv the eiioi due to the use of too 
many bacteria Consequent!} 0 1 cc of tlie bactcinl suspension was used with 
1 c c of blood The tubes wcic lotated at 37° C as in Expeument II except that 
smeais were made both aftei five minutes and ten minutes incubation, the tubes 
being placed in ice watei while smeai’s were being made 


Ex^E^IsrF^T III 



NUSIBEr Of 
LEUCOCYTES 

[ A\TRAOE NUJilBir 

OF s ALPLs prr 
nuroevTF 

PET CENT rilVrOCYTOSIS 

S ALBUS ST IIEMOLVTICUS 

After 5 mm 

7200 1 

■ 24 

46 

29 

me i 

5500 1 

15 

45 

43 


4100 , 

24 

49 

66 

1 

2S00 1 

24 

05 

63 

After to mm 

7200 

1 9 

47 

22 

me 

5500 

29 1 

70 

57 


4100 

2 5 

05 

73 

1 

2S0n 1 

I ^ i 

7S 

79 


Although the vaiiation m the numbei of lcucoc}tes is not \ei 3 gieat, a 
tendency tow aid highci pciccntagcs with fewfei lcucoc}tes is quite plain This 
IS somewhat more appaient after ten minutes* incubation than after five minutes* 
Even the phagocjtic index foi S albns is seen to increase as the nnmbei of 
leucocytes decreases 

It is cvudeiit from these findings that the number of leucoc} tes piesent in the 
phagocvtiG test is a significant factor even when “agitation” is used 

SUMMARY 

The lesults of the expeiimcnts here lepoxted show clcail} the importance 
of a knowledge of tlie numbei of Icucoc} tes engaged in phagoc} tic tests especially 
if samples of blood fiom diffeicnt souices or fiom the same individual at dif 
ferent times are to be complied 

The lelatioii of the leucoev tc count to tlie peicentage phagoc}tosis is brought 
out B} applying a simple foimula one can compare the phagocytic powei of 
an individuaEs blood at diffeient times ‘When enough points are available the 
giaphic method can be substituted for the mathematical 

CONCLUSIONS 

Compausoiis of peicentage pliagoc}tosis based on phagocvtic mixtures con 
taming unequal numbeis of leucoc} tes aie unieliable A method for estimating 
the phagoc}tic powei of the blood, which takes this into consideration, is pre 
sented 



in 
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A ROUND TABLE FOR USE IN PATHOLOOIC HISTOLOGY^^ 


J. McLean, M.D., New York, N. Y. 


T his table was designed to seat and provide comfortable working conditions 
for eight persons engaged in the examination of sections (Fig, 1). It was 
made circular in shape to secure freedom from elbow touching and an uninter- 
rupted stream of light from a central source as illustrated. The supposing stinc- 
ture is hexagonal in fonn and contains twelve cabinets, necessarily somewhat tri- 



persons can comfortably use the table. There 5s room for microscopes, trays of 
slides, reference books, etc. 

angular in shape, which easilj" accommodate tlie largest microscope box, as well 
as a book or two and some accessories, Tlie main top of tlie table is for the un* 
obstnicted use of the microscope, the writing of diagnoses and perhaps the con- 
sultation of a reference book. The trays containing the slides being examined 

•From the McmoiJal Hospital 
Received for publication, June 9, 1935. 

^ ^ 7 - /-i 
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arc on the smaller table top. These can be reached by all, or passed from one 
to another. The sides of this smaller table top provide recesses for reprints, 
ash receivers, etc.; as well as compartments of shelves for the storage of seven 
traj's comparatively free from dust (Fig. 2 ). 

The circular form of the table economizes space, but what is more important, 
it makes discussion easier and more direct. The round table is adapted to 
seminal's in pathology, biologA% or other branches of science employing the micro- 
scope. 



Fie 2 — Showinc HKlit (*!ii-,pendt?tl b> a chain), cabinet and top table detail. 


The table was originally designed for tlie use of the eight Fellows and four 
internes of this institution, in order to provide rea.sonably safe storage for their 
microscopes and convenient facilities for the daily stud}’’ of the current sections 
of the Department of Pathology 

However, formal postgraduate instruction in tlie jMemorial Hospital, while 
confined to the above groups, is actually given informally to others For in- 
stance, pathologists of several hospitals in the Metropolitan area attend the 
weekly clinical conference of tlic Medical Staff, at which interesting diagnostic 
or therapeutic problems or results are piesentcd with the patients; and spend the 
afternoon in the pathology department studying the slides which have come 
through during the preceding neck Then, in addition, many pathologists spend 
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from a few weeks to a few months (especiallj^ in the summer months) studying 
the daily slides made up of biopsies, operative and autopsy material of this 
hospital, as well as many sections sent here from widespread sources for diag- 
nosis. There is also available the Ewing Tumor Collection of 5,000 slides, easily 
accessible in a cabinet next to the table; and a Special Collection of sections 
selected from time to time from the daily material ivhich illustrate certain 
pathologic conditions, or are sections difficult to classify exactly. Finally, as the 


L><|hC i' 2^ oboveToblc 




5coIe = rt = l' 

Fig". 3. — Plan and elevation of table. 


round table is located in the Museum, there are 750 gross specimens plainly dis- 
played, and for each there is a large envelope containing the sections thereof 
and the clinical history of the case, together wdth photographs and roentgeno- 
grams. As the Museum is next to the pathologic laboratoiy, tlie gross operative 
material can be conveniently examined as it comes from the operating rooms. 

During the academic year the table is likewise of considerable convenience 
for under-graduate instniction. The Memorial Hospital olfers the senior class 
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students of the Cointll Unneuitj Medical College (an affiliate) a foiu weeks’ 
s^<?temat!C coiusc in c<incci The students electing the coiu&c aic iccened in 
gioups of eight c\eiy niontli of the academic jeai 

The table has been in use o\ei a jeai, and its use has not suggested aiij im 
pro\ement in design 

Seveial of the pathologists iioni othci laboiatoiies who ila^c studied hcic 
ha\e cxpicssed a desiie to liaic such a table built at then institutions^ and foz 
this icasou the plan and clc\ation of the table, photogiaphs, and the following 
data aic gnen 

The table was const! nett d in the caipentei shop of tins hospital bj a master 
carpentei icgulail^ employed licie Due to the present economic conditions it 
had to be built as leasonablj as possible, jet staunehlj to make the cxpendituic 
an imestment The mam top is of whitewood boaids, 12 inches bj ly^ inches, 
and is six feet m diamctci The small top is of fi\c ph wood and is thiee feet 
in diametei TJie cabinets were made of white pine and each has a lock Tops 
aie painted black and waxed, othei wood is stained a daik cheri’j coloi The 
piopet ele\atioii of the irnin top, as well as the height of the lamp, was carefullj 
considered These aie giceii in the drawing (Fig 3) The lamp was furnished 
the North Light Corpoiation 30 West lotli Street, New York Citj It contains 
a 200 watt "tlazda lamp the light of which passes through a blue stained glass 
cut to diffuse the light This airangement and location of tlie light gnes 
adequate illumination, equalij to all working at the table 
Cost of the constiuetion of the table follows 


Lumber $46 70 

Hardware 20 00 

Carpenter's wages 65 00 

Painter's wages and material 6 50 


$138 20 
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ntUCTOSUBIA, Essential, Silver, S., and Keiner, M. Arch, Int. ]\red. 54: 412, 1934. 

Three cases of essential fructosuria are reported, and metabolic studies of two arc 
presented. 

This rare anomaly is viewed as a specific, probably inborn, error of metabolism localized 
primarily in the liver, where the authors believe, a specific enz;j7natic deficiency exists result- 
ing’ in impaired ability to fix fructose as glycogen. The metabolism of other carbohydrates 
is undisturbed. The relative insignificance of insulin and epinephrine in tlie metabolism of 
fructose compared with dextrose is pointed out, and the possible intermediary metabolism of 
sorbitol is discussed. 

HEMOGrLOBIN, Bile Pigment and Begeneration of the Effect of Bile Pigment in 

Cases of Chronic Hypochronic Anemia, Patek, A. X, and Minot, G. B. Am. J. 

Sc.l88: 206, 1934. 

^fine selected patients with chronic hypocliromic anemia nero studied to determine 
whether bile xiigment could assist in hemoglobin production. 

Concentrated bile pigment alone caused not a reticulocyte response but an increase of 
hemoglobin, about 7 per cent in ten days. This indicates that in certain anemic patients 
bile pigment can be absorbed from the gastrointestinal tract for building hemoglobin. 

After a reticulocyte response occurred to a subopt imal dose of iron, bile pigment w'as 
fed directly with the same dose of iron, and there followed a second reticulocyte response. 
The second response was sometimes of gi*eater magnitude than the first. This indicates 
that bile pigment in some unknown manner can facilitate either iron absorption or utiliza- 
tion. 

One patient who could not obtain in fourteen months a normal hemoglobin level with 
large daily doses of iron promptly increased her hemoglobin concentration when bile pigment 
was fed in addition to iron. 

It is suggested that in certain cases of liypocliromic anemia there may be a deficiency 
of a useful material that is contained in bile pigment in addition to iron deficiency. 

POIiIOMYEEITIS, an Enterodepressant Pastor in the Stools and Spinal Cords of Mon- 
keys Infected with, Toomey, X A., and Von Oettingen, W, F. Am. X Eis. Child. 48; 30, 

1934. 

Potent poliomyelitis virus suspensions in phj'siologic solution of sodium chloride acted 
as a depressant on the rabbit 's intestine. The depression was probably local. 

Serum from normal monkeys and from human beings in the acute stages of poliomyelitis 
did not prevent depression of the intestine, while convalescent liuman and monkey poliomyelitis 
serums did* I 

There was a toxic factor in tiic stools of monkeys with experimental poliomyelitis which 
was absent in those specimens obtained from normal monkeys. 

Konc of the specimens of stools obtained from human beings with contagious diseases, 
except influenza, contained a depressant factor. 
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LYMPHOGRANULOMA INGUINALE Cultivation of Vinis of, Tamiira, J T J A 

M A 103 4QS 1014 

llic nuthor bolicvts tint Ins in t-«Ui\ itmg the virus l>j tliL folloiMug 

method 

When pus IS removed 'iscptic'iUj from 'i bubo that has not been exposed to external 
contamination and is found to be bactenologicall^ sterile, it is diluted 1 5 with sterile 
sahne solution Non, nheu from 0 02 to 0 03 c c of the diluted pus is planted in tlio Tjrodo’s 
solution containing % piece of guinea pig kiJncj or hrtr and incubated at 37 5“ C, a peculiar 
cloudiness appears throughout tlie supernatant fluid in from thirtj six to fortj eight hours 
Control tubes of the medium incubated at the same time remain perfectiv clear This cloudi 
ness can be transmitted from tube to tube and m one instance was cained through twenty 
four subcultures, when the procedure was di'^contmued 

11 hen transfer is made from tnohe daj old cultures it is successful Tn a fourteen dav 
old culture the cloudiness seems to settle out and when tlie dear supernatant fluid is sub 
cultured it no longer produces cloudiness 

LEPROSY, Mttauda's Skin Reaction In Hayashi, P Internat T Lcpro‘'j 1 3J 1934 

Preparation of the \nccine Presh nodules are boded in ph;>siologic salt solution 
for from thirty to sivtj minutes, and ground in a mortar To 1 gxn of the ground nodular 
material are added 20 cc of the salt solution used in the boding, fresh salt solution being 
added, if necessarj, to make up tlie required volume The whole jg filtered through gauze 
and the filtrate heated at GO” C for one hour Carbolic acid is added to make 0 5 per cent 
concentration One tenth cubic centitneter of the material prepared in this manner is used 
for an intracutaneous injection 

The reaction The reaction is looked for on the eighth sixteenth, and twentj fourth 
dajs after the injection, as Htc reactions may not appear before the second or third week 
In the negative reaction m nodular leprosv there is slight reddening which lasts onlj from 
two to four dajs, and never over eight dajs 

In reading the positive reactions, those with infiltrated aieas 0 3 to 0 5 cm in diameter 
arc classed as one plus (+), those 0 5 to 10 centimeter as two plus (++), and those over 
3 0 cm and those with pus formation as three plus (+ + +) Some reactions start ernptivelj, 
while others begin more diffusively, the latter type with large ireas gradually becoming 
strongly positive 

Results obtained Of the 192 lepers tested, 64 were neuronmeuJar and 325 noduhr cases 
Of the former all but two (97 per cent) •showed positive reactions, vvhile of the nodular cases 
all but eleven (91 per cent) were negative 

Significance of the reaction The intracutaneous injection of leprosy baedh produces 
no reaction in patients who have reached the nodular state, with unlimited proliferation of 
the bacilli 

The positive reaction appears only in normal individuals resistant to leprosy and in 
lepers in the neuromacular stage in which a certain degree of resistance is to be presumed 
In no case does the negative reaction appear m tlie normal, tuberculous, or sypluhtic 

lymphogranuloma INGUINALS Sumey L E Ven Pis Inf 15 233, 1034 

Lymphogranuloma ingumalc is a specific disease of venereal origin 

Definite proof that the etiologic agent is a filtrable virus has been established 

The chief svmptonis and clinical findings are an evanescent primary lesion, not al 
ways found, inguinal and iliac lymphadenitis usually with numerous fistulas running a 
chrome course of several months to several years, and symptoms of a mild septicemia dor 
mg the first stage of the lymphadenitis 

In women, because of anatomical differenco in lymph drainage, the infection tends 
to localize in the lymph plexuses around the rectum producing scar tissue and ultimate 
stricture 
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Tlio iutradermal test developed by Frei is specific for lympLogranuIoma inguinale 
and from various observations apparently remains positive for many years and probably 
for life. 

Treatment consists mainly of partial extirpation of affected nodes in conjunction with 
drainage and intravenous use of antimony and potassium tartrate. For those cases present- 
ing rectal structure, surgery is the only recourse. 

The disease is not confined to the tropics or even to seaports, but must be looked for 
in inland cities as well. Of the 4 cases reported, 3 were from Arkansas and 1 from 
Mississippi. 


HODGrKIN'S DISEASE, Etiology of: Skin Reaction to Avian and Human Tuberculin 

Proteins, Steiner, P. E, Arch. Int. Sfod. 54: 11, 1934. 

Tuberculin protein (Seibert) was used in performing intracutaneous skin tests on 
thirty-five patients with Hodgkin’s disease (lymphogranulomatosis) and on thirty-oight 
controls with a variety of Ij^mphoma. Tuberculin proteins prepared from both avian and 
human strains were used in comparative tests for the purpose of obtaining information on 
the possible etiologic role of the avian tubercle bacillus in Hodgkin’s disease. 

No evidence of specific sensitization to the avian tuberculin protein was obtained 
in these tests. A marked desensitization (or absence of sensitization) was found to both 
proteins in the cases of Hodgkin’s disease. This relative absence of normal adult 
sensitization” was of diagnostic value, especially in the differential diagnosis of tuber- 
culous adenitis. The incidence of absence of sensitization was greater in the group with 
Hodgkin’s disease than in the groups of other lymphomas, which admittedly were small. 

The interpretation was made either that (1) the process of Hodgkin’s disease 
desensitizes its victims to these tuberculin proteins or that (2) Hodgkin’s disease usually 
occurs in persons in whom development of the normal sensitization to the tuberculin protein 
is impossible. 

It is difficult to conceive of either of these phenomena as occurring in a disease 
absolutely unrelated to tuberculosis. 

BLOOD, in Healthy Young Infants, Washburn, A. H. Am. J. Dis. Child. 50: 413, 1935. 

The results of 908 total leucocyte counts on twenty healthy infants together with an 
analysis of 608 differential counts on seven of these infants are presented by means of 
tables and charts. 

The majority (800) of these counts were done between the hours of 9:00 a.m. and 
5:00 P.M., the remainder being done during the night. In most instances 8 counts were 
made in one day, from six to twelve such series being done on each baby during the first 
three to six months of life. 

Concerning the leucocyte counts of the blood of healthy infants from the second to 
the twenty-sixth week of life the following conclusions seem justified: 

The total leucocyte count may vary from 5,000 to 24,000 without indicating the pres- 
ence of demonstrable disease, but the majority of the counts (the middle 80 per cent) lie 
between 8,000 and 16,500. 

Fluctuations in the counts of all the white blood cells during the hours of the day 
and night show no tendency to orderly rhythm, vary a great deal from one day to another 
and show no correlation with age, activity, feedings, or the routine events of the day. 

ThC'Curve of the lymphocyte counts is the only one which .shows a persistent tendency 
to parallel that of the total leucocyte counts. 

The limits of variation which may be expected in each of the main groups of 
leucocytes arc approximately as follows; lymphocytes, from 2,300 to 15,700 per c.mm. 
(from 27 to 88 per cent); polymorphonuclear neutrophilos, from 500 to 9,500 (from 5 to 63 
per cent); all the granulocytes, from 650 to 11,500 (from 10 to 68 per cent); and monocytc-s 
from 150 to 2,400 (from 1 to 18 per cent). 
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llie \Kriation in the difTcrcntial Jeucocvtc counts of indiMdual infants or in ana 
one infant fiom time to time is as stnkini; as that prciiouslj repotted in the total Icucocjte 
counts 

BIiOOD, In Healthy Young Infants Washhurn AH Am J Dis Child 50 395, J')3o 

The routine technic and classification used in ditterential nliite blood cell counts 
hnie been compared inth more specialized methods 

The first stud> consisted in comparing 100 difTcrential counts on fixed smears prepared 
with Wright's stain with the tame number of counts performed on fre^h drop preparations 
supraMtally stained 

Charts nro presented which show the \ariation in the percentage of each cell tvpc in 
comparing (1) differential counts on preparations stained with the Mtal stain and with 
AVnght’s stain, (2) a second senes of counts on preparations stained with Wiight's stain 
and (3) the nierngc of these two counts on preparations stained with right's stain with 
the counts on preparations prej ired with the iitsl stain 

There was no constant or striking tendency for anj one coU tvpe to appear mori 
frequently in the fresh drop picparation than in tlic fixed smear or \iee lersa 

The dcimtions noted in each of the three sets of comparisons were greater than 
those usually gi'en, being smalltst for the comparison of tlie first and second senes of 
counts on the fixed smears prepared iMth the right stain 

From the stiid^ it was concluded that a fixed smear stained with a reliable Wright s 
stain may show the same distribution of white blood cells in infint’s blood as is shown in 
a fresh drop stained with neutral rod ana ^anus green B 

The second stud% consisted in n critical analysis ot the Arneth Schilling and similar 
classifications of the granuloci tes 

Uables are gi\en to show tlio \nnations which were found in a small group of healthy 
infants when the \arious methods were used 

ihc u«certaint\ of classification ns well as the time consuming nature of the pro 
cediirc are felt to oxerhalancc an\ value gamed hj grouping the neutrophiles according to 
the number of nuclear lobes 

B> Schilling's method the lack of constancy and reliability in classification as well 
as the amount of sanation found are much greater for the stab cell than for the more 
definiteh immature juvenile form or mvelocvte 

It was concluded that in the voung infant the simplest, safest and most significant 
classification of the granulocytes is accomplished by dividing them into groups of myclo 
cytes immature poljinorphonuclears pohinorphonuclears eosinophiles and basophiles 

For routine work and for most practical purposes in clinical medicine the routine 
method of staining and counting the white blood cells seems to bo ns satisfactorj as and 
safer than, the special methods studied This is based on the assnmjtion that the smear 
IS carcfullj made the Wnght stain is of good quality and the count is done thoroughlv and 
honostlv 

SYPHIXJS, Congenital, Diagnosis by Means of Dark Field Examination of Scrapings from 
Dmbihcal Vein Ingraham N B J A M A 105 SCO, 1933 

In this senes of cases dark field examination of the nmbiheal vein has been nistiu 
mental in detecting syphilis in 19 (218 poi cent) of the 87 living off'^pnng of «»xphihtic 
mothers on whom it was tried with an aecunev which might be corsidered 100 per cent 
and at n time in tho inf iiit s lift when most other clinical criteria and laboratory aids are 
unsuccessful Since 35 of the living infants studied however, were actuall> proved by 
observ-ition to have sjphzlis, it is needless to that n negative dark field exaimnation 
does not ruJo out svphihs in the chill but n oiclv indicates the nccc^s-vitx of stwdjing tho 
infant b> other methods The fact th it in pei tt 1 1 of the diseased children the diagnosis 
was made within a few hours after birth seems to indicate that this method has a diag 
nostic value which somewhat overshadows its enmbersomeness It is truly unpractical to 
examine a specimen of the cord obtained at everv dehvorj in a large maternity service. 
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but when the diagnosis of syphilis is made in the mother, as it should be, before delivery 
takes place, then the suspected syphilitic specimens can be examined without placing too 
great a burden on the physicians in charge, and the diagnosis of congenital syphilis can 
be established immediately in a limited number of cases. 

TUBBKCULIK TESTS, Comparison of, Anzen, G, Am, J. Bis. Child. 50: 104, 1035. 

In the present inve.stigation the plaster and the Pirquet test yielded consistent re* 
suits in 98 per cent of the cases. In 0.5 per cent of the cases the plaster test gave a posi- 
tive reaction while the reaction to the Pirquet test was entirely negative. In febrile states 
the plaster test proved much more sensitive than the Pirquet test. Even when both 
tests gave positive results the plaster test, in the majority of cases, yielded the more power- 
ful reaction. Were the plastei test alone employed, only 3.25 per cent of the positive re- 
actions would fail to be detected. 

BACTERIOLOGY: Simple Method of Supplying Carbon Dioxide in Jars for Bacteriologic 

Cultures, Thompson, L. Am. J. Clin. Path. 5: 313, 1935. 

The method to be described is very simple and requires no special apparatus. The 
carbon dioxide is deiived from sodium bicarbonate which has been mixed with .sulphuric 
acid. Two solutions are prepared: one, a molar solution of sodium bicarbonate, vrhich 
is made by dissolving 84 gm. of sodium bicarbonate in water and making the volume up 
to one liter; the other, a solution of sulphuric acid, which is made by diluting concentrated 
sulphuric acid so that 1 c.c. of acid is added to 29 c.e, of water. The acid so made is 
sufficient to react with the bicarbonate solution part for part and still leave a slight ex- 
cess of acid. Sulphuric acid, being nonvolatile, docs not affect the cultures. Each cubic 
centimeter of the bicarbonate solution should furnish 22.4 c.c. of carbon dioxide. 

An ordinary 3 quart museum jar has proved very satisfactory. A lubber ring is used 
for a seal, but no other precautions have to be taken to prevent loss of carbon dioxide 
from the jar. The plates that are to be incubated arc placed in the jar; then, a sufficient 
quantity of the bicarbonate solution to produce approximately a 10 per cent concent r'ation 
of carbon dioxide within the jar is placed in a small wi de-mouth bottle. The cover is put 
in place and an amount of the sulphuric acid solution equal to the amount of bicarbonate 
solution that is employed is added with a pipette, through a hole in the cover. The 
stopper is restored to the hole as promptly as possible, and the jar is placed in the incubator. 


Erratum 

On pages 651 and 652 in Uic Maich issue, article by Spohr and Lancly, the cuts aie trans- 
posed over the legends. The cut appearing on pi\ge 651 should appear on page 652 o\er the 
legend for Fig. 2. 
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CLINICAL AND EXPERIMENTAL 


BACTERIOLOGIC feTUDIBS OF THE LRINE, UTILIZING A 
SELECTIVE VETirOP OF CULTURING* 


Ihnt Solis Com N, AB JID, Phii \dfiphi\, Ps. 


B ACTERIOLOGIC studies of the uiine aie attended uith considerable un- 
cert aint\ aud confusion A common eiior is to regard as of ctiologic 
significance the bacteria that gion in a culture of the mine oi that aie seen m 
the stained smeai Yet it is knonm that the mere picsence of a germ on a 
mucous membrane oi on the secietion fiom it does not spell infection, and that in 
a subacute or ehionic infection the piedommence of a microbe in a culture does 
not necessarilj indicate any causal iclationslup between it and such infection 
Tins latter fact is well bi ought out bj stud> of 384 cultures in chronic and 
focal infections, made in glucose biain bioth The organism that piedominated 
in 169 (44 per cent) of tiiese cultures faded to grow m the patienUs whole, 
coagulahlc blood, thus probabh indicating its lack of pathogenieitj for him 
The urologist, who is anxious to know what organism is causing an infcc 
tion, wants the bacteriologist to state not onlj what organisms aic piescnt but 
which of these aie of ctiologic significance and which maj bo ignoied as not being 
pathogenic for the particular patient, howc% er pathogenic they may be foi othei 
human beings oi for animals He also is mtcicsted in then source oi origin 

METHODS lOR DETFRSIIMNG THF IMECTmT\ OF DACTFRIV FOR THFIB HOST 

Some bacteiiologists emplo\ \aiious sciologic tests to determine infectiMt>, 
although, accoiding to Toplc\ and Wilson,' tlie antibody titci of a paiticulai 
sample of scrum, as measured in Mtro, is not higlilj coiielatcd with its power 
to protect m vi\o These authors regard the lack of coucspondcnce between the 

•Received for publication July 1 1935 
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presence of preeipitins and agglntinins on the one hand, and the clearing capacity 
on the other, as obvious. They also state that resistance to a particular bacterium 
has frequently been associated with the entire absence of demonstrable comple- 
ment-fixing bodies. 

Intracutaneous testing is employed by many, including Freiberg and Dorst,* 
Cox,® and Biman, ^ but has proved disappointing as a diagnostic measure in the 
hands of Swift,® Gay,® Mackenzie and Hanger,'^ Biirgei-s and Wolffheim,® Moore,® 
Short, Dienes and Bauer,®® and others. Kolmer and Boernex'®® say its exact 
value or status is as yet unloiown. I®® have shomi that it is questionable whether 
in a mixed culture intracutaneous testing can identify the bacteria which are 
infecting the patient and that it probably is unreliable for selecting bacteria 
in the preparation of vaccines. 

Rosenow’s®® theory of selective affinity is not regarded as valid by most 
workei’s and in the opinion of Topley and Wilson® has not yet been placed upon 
a finn foundation. 

Heckel, Jensen and Wood®^ deseiabe a new cataphoresis technic for identi- 
fying and isolating the causative bacteria in “nonspecific” genitourinary tract 
infections, by means of which they claim to have been able to isolate and detei'- 
mine the infecting microbes, usually streptococci, in a given case of “non- 
specific” genitoux'inarj’- tract infection. Their announcement, however, met with 
considerable ei'iticism (Wessen,®® Herrold®®), and until their method has re- 
ceived sufficient trial and their results with it sufficient corroboration, it would 
be advisable to postpone judgment as to the value of the method. 

Inasmuch as, with one exception, the vax’ious selective tests are applied only 
to organisms that have gromi upon culture media, they would be valueless in 
from 11 to 18 per cent of all cultures. For the infecting organism failed to 
grow up in 11 per cent of Boeimer and my®® 404 cultures in deep tubes of 
glucose brain bi’oth and in IS per cent of 600 cultures made by Lowe.®® 

THE PATHOGEN-SELECTIVE CULTURE 

The one exception is the pathogen-selective culture,®®' ®®‘®® which, in chronic 
and focal infections, utilizes the bactericidal power of the patient’s fresh, whole, 
eoagulable blood for selecting the etiologically important organisms frem a 
mixed culture. Wright and his associates®® have pointed out that the whole 
blood of an animal is often bactericidal, when the separated serum or plasma 
shows no such effect. With Heist and S. Solis-Cohen, F® demonstrated that, 
while the scram of the resistant pigeon did not show apparent difference in its 
action from that of the susceptible mouse, or rabbit, the whole blood of the 
former was actively bactericidal for the pneumococcus, while that of the mouse, 
or rabbit, showed no such action. These observations were confii'med by Bull 
and Bartual,®® Smiley,®*® and Robertson and Sia,®® while Matsunami and Kolmer®® 
found a similar parallel between the varying susceptibility of laboratory animals 
to meningococcic infection and the bactericidal action of their blood in viti-o. 
Using the Heist and Solis-Cohen technic on rats of three eatagoi-ies, those highly 
susceptible to plague, those highly immune, and those possessing various grades 
of immunity, Slalone, Avari and Naidu®® showed that a definite correlation exists 
between the bactex’icidal power of the blood of rats and their immunity to plague. 
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Toplej and 'Wilson' legaid the association between the g^o^vth inhibitoiy action 
of the whole blood and the dealing capacity as -verj close Heist, S Solis Cohen 
and showed that human susceptibility and resistance to meningococci could 
also be demonstiatcci and measuied in \itio by the whole blood test Heist and 
I®' ciiltmed various organisms, present in different infections, in the fresh, whole, 
coagulable blood of then host and of one or more human controls in vitro, as 
nell as m delihrinatcd Wood, and found that the bloods of different individuals 
diffcied in the degree of their bactericidal povei against the same oiganism 

Fa\orabIe results with the use of this culture method ha've been reported 
by Beclclej,^' Ciowe,^- Giahani,®® Lowe,'® Shearman,®'^ Thomson and Hill,®® 
'Walls,®’’ Rarasej and Pearce,®® and Bailow A detailed description of the 
technic is given in Kolmer and Boernei^s Appioued Laboraioi y Teclimc^^ 

In the pathogen selectu e method of culture the mateiial to be cultured is 
inoculated simultaneously into a rich culture medium, such as glucose brain bioth 
01 hormone broth, and also m the patient's fresh, whole, coagulable blood in 
-vitro After a pnmaiy incubation of twenty four hours, both cultures aie 
e\amined and the organisms present in each are studied for identification In 
subacute, chronic and focal infections, the organisms capable of growing in the 
fresh, -whole, coagulable blood of the patient are regarded as those which are 
most pathogenic foi the indnidual One of the ad\antages of the method, theie 
fore, is that in such cases it fuianshes a means for selecting the etiologieally 
important organisms from a mixed culture An analy sis of 404 pathogen selec 
tive cultures in chronic and focal cases made by Boemer and my self'’’ shows that 
organisms usually classified as pathogenic for man w ere the ones that grew most 
frequently m the patient's whole, coagulable blood namely, stieptococei and 
staphylococci Of the organisms most frequently^ found, the percentages of each 
that grew in the patient's blood weie as follows Streptococci (hemolytic) 78 1, 
Staphylococcus auiciis 72 5, streptococci (vindans group) 65 0, streptococci (non 
hemolytic) 612, Cot yuehactci lum pscudodiphthencum 42 8, Diplococctcs pneu 
momac 40 9, Staphylococcus albus 35 1, gram negatne cocci (unidentified) 21 0, 
gramnegatne bacilli (unidentified) 9 5, Neisseiia catanhalis 0, and l^cisscrla 
SICCUS 0 

BACTERIOLOGIC STUDl OF URINE CULTURED BOTH IN A RICH CULTURE JIEDIUM 
AND IN THE PATIENT 's WHOLE, COAGULABLE BLOOD 

Fifty-six specimens of urine fi om 44 patients have been cultured both in a 
rich culture medium and in the patient’s fresh, whole, coagulable blood In 
4 cases the eailiei capillary tube (Heist Lacy) method®^ was employed and in 
the remainder tlie pathogen selective (test tube) method (referred to by Beeh 
ley,®' and Kolmer'*'’ as the Cohen Heist method) Two of these cases were 
reported m 1920*' and some of the others at various times since " 

In making a pathogen selective culture of the unne I introduce into the 
urine an oidinaiy cotton applicator which is then introduced into a tube of 
enriched medium, such as glucose brain bioth or hormone broth Another ap 
plieator, after being introduced into the unne, is nibbed on the bottom and 
sides of a sterile empty test tube, into which is then placed 3 to 5 c c of the 
patient’s fresh, whole, untreated blood, obtained from a vein— not blood serum 
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or heparinized or citratcd blood or defibriiiated blood, as employed by Boerner 
and Sliidd,^^ Flemming, Hare,**^ and Mackie and his associates/^ Both tubes 
are incubated for twenty *four horn’s and tlien are plated, after which the organ- 
isms that grow up are identified. I have not employed the refinements of technic 
suggested by Lowe^® and Shearman,®^ although they probably make for greater 
accuracy. 

Lowe^® stresses the importance of ensuring equality of distribution of 
inoculum between tlie two cultures, so tliat the results may be reasonably com- 
parable, believing it obvious that tlie implantation of infected material into the 
patient's blood specimens should not be unduly heavy. He therefore, as far as 
possible, has standardized the emulsion of urinaiy deposit to be not greater than 
a strength approximately similar to a bacterial emulsion of 2,000 million organ- 
isms per c.e., from which tliree looi)s are inoculated into 5 e,e. of blood. 

Slicarman^^ likewise emphasizes that the amount of inoculum used must be 
very small, because the blood varies in its bactericidal powers and because speci- 
mens used as tlie inoculum vaiy considerably in tlieir bacterial content. For tliis 
reason he has found it advisable when making tlie cultures to use two sepai’ate 
amounts, eaeli of 5 c.e. of tlie patient's blood, and to vary the amount of inoculum 
used in each. In one 3 loops of an emulsion made from the specimen to be 
examined and of the density described by Lowe^® are used as the amount of 
inoculum and in the otlier only one loop is used. In practice he does not always 
get the same cultural result from each tube, as it not infrequently liappens that 
inhibition is prevented in the tube containing the larger amount of inoculum, 
either because of the exceptionally high bacterial content of the inoculum or 
because of a low bactex'icidal action of the patient's blood, so that a mixed culture 
results. In such cases the tube vdth the small amount of inoculum will usually 
yield a pure culture of the pathogenic organisms if such be present in the focus 
under examination. 

In 5 of the 9 specimens of urine from my patients witliout urinaiy infec- 
tion, the same organisms were present in the enriched broth medium and in the 
patient's blood, in 3 the germs present in the broth culture failed to grow in 
tlie patient's blood, and in 2 the bacteria that grew up in the two cultiu’es were 
different (Table I). 

Of the 31 urine cultures in cases witli pyuria there were no microbes in 
either medium in 10 per cent, the same bacteria grew up in both media in 64 


Table I 

Simultaneous Cultures of oO UraNEs Both in a Rich Culture Medium and in the 
Patient\s Whole Coagulable Blood 


CASES WITH 
NO URINARY 
INFECTION 

Number of urines 10 

Number contaminated 1 

Number xemnining 0 

No germs in either culture 0 

Same germs in both cultures 5 (55.6%) 

Germs only iu culture medium 3 (33.3%) 

Different germs in both cultures 1 (11.1%) 


CASES 

WITH URINARY 
INFECTION 


WITH 

WITHOUT 


PYURIA 

PYURIA 

TOTAL 

31 

15 

46 

0 

2 

2 

31 

13 

44 

3 (9.7%) 

4 (30.8%) 

7 (15.9%) 

20 (64.5%) 

6 (46.1%) 

26 (59.1%) 

6 (19.3%) 

3 (23.1%) 

9 (20.5%) 

2 (6.5%) 

0 

2 (4.5%) 
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pel cent, the organisms piescnt in the biotli failed to gro^\ up in the blood in 
19 pei cent, uhilc dilTeieut geims giciv up in the tuo media in 7 per cent 
(Table I) 

Of the 13 uiinc specimens fiom eases of uiinai) infection without pyinia, 
no mieiooigaiiisms weic pieseiit in 31 pci cent, the same gems weie piesent 
in both media in 46 pei cent, and the bacteria piesent in the broth failed to 
glow m the blood in 23 pci cent, Avhilc in none wcic there diffcient ozganisms 
in the two media (Table I) 

When the tliice gioups are combined, it will be noted that miciooiganisms 
giew up in 4C of the 53 pans of unne cultures examined In one fourth of these 
all the geims that giew up in the cniichcd bioth were hilled by the patient’s 
blood, indicating the picsence in that blood of a bactericidal powei against 
them In the othei thicefouiths oiganisms giew up in the patient’s blood, 
signifying the absence in that blood of an\ bactciicidal powci against them 
AVhile the cases aie too few foi gcncializations, it would seem that onh in 
three fourths of uiincs containing bacteiia can the lattoi be said to be infecting 
the patient Eight and eight tenths per cent of the total 34 cultuies in the 
patient’s blood contained oiganisms that failed to glow up in the cniiched broth 
cultuic and consequenth would haM been missed cntiich had no cultuies been 
made in the patient’s blood {Table I) 

Colon bacilli constituted 14 3 pei cent of tlie oiganisms found in the urines 
m cases witli no urinai’j infection and IS 2 per cent in cases of luinaiA nifcetion 
without pyuiia all being killed b^ the patient’s blood Tlie\ constituted 37 
per cent of the geims pitsent in the unnes in cases of p’vuiia, 65 pei cent of them 
growing m the patient’s blood (Tables II and III) 

Lowe^* rcpoited that out of 20 cases showing liacilluiia in eaiefiilly collected 
catheter specimens, in 14, oi 70 pei cent the oiganisms piesent weie non 
pathogenic to tlie patient, which lie icgaids ns quite in keeping with cluneal ex 
penence 

Streptococci constituted 14 3 per cent of tlic bacteiia found in the unne in 
m^ eases with no unnai\ infection and 9 1 pci cent in cases of uiinaij infection 
without pyiuia, all of them growing in the patient’s blood The\ constituted 
10 9 per cent of the miciobes found piesent in the unnes in cases of pynna, 80 
pel cent of them growing in the patient’s blood (Tables II and III) 

Staphylococci constituted 64 3 pei cent of tlie microoigamsms present m 
the urines in cases without 11111101*5 infection, two thuds of them glowing in the 
patient’s blood, 72 7 pei cent in cases of nnnaiy infection without pns, three 
fourths of them gi ow iiig 111 the patient ’s blood , and 37 pei cent in eases of 
pjuna, half of them giowing in the patient’s blood (Tables II and III) 

Grouping the cases into those with pus and tliose without pus in the mine, 
colon bacilli constituted 16 pei cent of the gems present in the mines fiom 
the cases without pyoirn, and when piesent weie of little etiologic significance 
In cases of pyuria they constituted 37 pei cent of the organisms found in the 
urines, two thirds of them being pathogenic foi the patient and piobably the 
causal organisms (Table IV) This would seem to partially confirm Cabot and 
Crabtree’s^® obsenation that coccal oiganisms are the etiologie factors in unnary 
infections unaccompanied by pus in the urine 
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Table III 

Pbincipal OrGANisMS Found, With All STUErrococci and Staphylococci Grouped Together Cases Divided Into Those With and Those 

Without Drinaty Infection 
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Staphylococci constituted 68 per cent of the bacteria present in the urines 
without pyuria, 70.6 per cent of them being pathogenic for the patient and of 
etiologie significance. Thej" constituted 37 per cent of the microbes found in the 
urines in cases of pjmria, half of them being pathogenic for the patient and of 
etiologie significance (Table lY). 

Streptococci constituted 12 per cent of the organisms present in the urines 
in cases of urinaiy and other infections udthout pyuria, all of them being 
pathogenic for tiie patient and probably of etiologie importance. They con- 
stituted 10.9 per cent of the germs found in the urines udth pus, 80 per cent 
of them being pathogenic for tlie patient and hence of etiologie importance 
(Table lY). 

ADVANTAGES OF PATHOGEN-SELECTIYE CULTURES OF THE URINE 

Pathogen-selective cultures of the imne would therefore seem to be more 
reliable and moi'e informative than ordinary cultures, including those in glucose 
brain broth. In chronic and focal infections tlicy ma}’' suppl}" the need expressed 
by Wood'^^ for real tangible evidence that can be applied as a useful aid in de- 
termining when bacteria are virmlent for the particular individual, and may help 
to decide Horder^s"^^ query whether a genu present is the causative factor in an 
illness, and the question Young and Davis"^^ regard as so difiSeuit, whether the 
presence of streptococci denotes an additional danger to the patient. It may 
also differentiate mixed infections from secondary invasions and may aid in 
finding the elusive cocci, regarded by many as the causal factors. 

The cases in which only the colon bacillus was present in the enriched broth, 
while a different organism grew in tire patient’s blood, may funiish the pi'oof 
demanded bj" Chown^® that colon bacilli may overgrow otlier patliogenic or- 
ganisms. 

CONCLUSIONS 

1. Baeteriologie studies of the urine are attended with uncertainty and 
confusion. 

2. The ordinary culture of the urine gives no information as to the in- 
feetivity for the host of the organisms that grow up. 

3- The various serologic tests, intracutaneous tests, tests for selective 
affinity, and tests for cataphoresis are all of questionable value in determining 
the iiifectirity of bacteria for their host, 

4. The pathogen-selective culture of the urine, in chronic and focal infec- 
tions, utilizes the bactei-icidal power of the patient’s fresh, whole, coagulable 
blood for selecting the etiologically important organisms from a mixed culture. 

5. It I'eveals the presence of more tyjyes of organism than does glucose brain 
broth. 

6. It would seem to show that only in three-fourths of urines containing 
bacteria can the latter be said to be infecting the patient. 

7. It would seem to show that colon bacilli constitute about one-sixth of the 
organisms present in the urines in cases of urinar}^ and other infections without 
pj^a, usually having little etiologie significance, and about one-third of the 
or<ranisnis present in tho urines containing pus, two-tliirds of thorn being of 
etiologie importance. 
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8 It ^\ould seem to sho\\ that staplij lococci constitute o\ci tuo tlmds of 
the bacteria picseiit in the uiiuos lu cases of iiiinaij and othci infectious with 
out pjuiia and about one thud in the iiiints eontamnig pus, nenil} three- 
fouiths of tlic foiinei and half of tlic lattci bciiijj of ctiologic impoitanee 

9 It nould seem to sliow that stuptococci constitute 12 pci cent of the 
gcims picsent m the uixncs m cases of tuinaij and othei infections nithout 
p\niia, all being of etiologie nupoilancc, and 10 9 poi cent in the uimes con 
tanuug pus, 80 poi cent basing etiologic significance 
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THE WEIGHT LOSS OF TUBES OF CERTAIN PATHOGENIC FUNGI 
GROWING ON A SPECIFIC MEOimi* 


John W William's, M D , and Leo Green, B S , Cambridge, j^Iass 


Yj/’/E HA\Hj been unable to find rofeience in the literature to weight loss of 
W tubes of medium \nth the lapse of time undei stated chmatologic condi 
tions This paper deals 'ivith a study of u eight loss, using planted and un 
planted tubes Wc ha^e used our routine medium for pathogenic fungi It is 
labeled W medium (1 pei cent dextrose, 4 pci cent peptone, per cent agar 
adjusted to pH 5 8) and is supeiior to Sabouraud’s pi oof medium m the gross 
study of these oiganisms since giowths as a lailc arc more delimited, more con 
stant in type and show less pleomorphism 

Planted and implanted tubes weie placed with slants upright in diffused 
light and allowed to lemam at loom tempeiatuie The initial weight was tahen 
and they were weighed aftci the following intcivals 2, 5, 7, 9, 14, 19, and 35 
days (July 11, 1934 to Aug 15, 1934) All possible caie was taken in handling 
the test tubes, cotton plugs and plants Small bits of growth of as near as 
possible the same size wcie planted The tubes wcie of the same size (2 x 15 
cm ) and the medium in each exactly 10 c c (9 513 gm ) The medium was 
sterilized by autoclaiing at 15 pounds’ piessiirc for twenty minutes and slanted 
at 25 degrees The data tabulated in Fig 2 were the aierage of 3 tubes The 
greatest \ariation Horn the mean of the 3 tubes was 10 per cent and the 
least 0 4 per cent 

The following pathogenic fungi and 2 saprophytes, Licktlmmia sp and 
Scopitlanopm hi evicauhSf were planted Ackonon schoenUinn, Acladmm 
ca^tellanif Candida Candida, Endodermoplujion iropicale, Endomyces capsulatns, 
Endoniyces derniaUtidns, Epidermophyton ernns, Epidermophyt&n inguinale, 
Olenospora gammeh, Gcohicliuni hachniann, Indiella ainencana, Miorosporon 
audmiini, Miciosporon fehneum, Micro^poron gypseum, Monosparum apio 
Bpemvam, Moiuhu albicans, Oo&pora hunu, Sporotnehum sclienlii, Trichophyton 
cratenforme, Trichophyton qranuXosxm, Trichophyton gypsmm asteroidcs. 
Trichophyton gtjpseum hciicolor, Ti ichophyton ^apomctm, Trichophyton intei 
digitale, Trichophyton mvmm, Trichophyton sxtlfuiewn, 'WiUia oimnala 

The interiupted lines in Fig 2 illustiate the maximum and mmimum de 
crease m weight The continuous line represents the controls of implanted 
medium The mean loss of weight per tube is approximatelj 0 065 gm , or 7 
mg per giam of medium per da> Our dnginal medium eontamed approximate!) 
015 gm agax, 0 4 gm peptone, 01 gm dextrose in 10 cc The aieiage weight 

♦From the Department ot B}olo)?y and Public Health and the Hombere: Memorial In 
ftrmary Massachusetts Institute of Technolosi 
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of 10 c.c. medium was 9.513 gm., of which 0.65 gm. were the above and the 
balance, or 8.86 gm., water. The water loss for thirty-five days n^as about 2.3 
gm. (25 per cent) resulting in a concentration of eonstituents of from 4 to 5 
per cent. 

Fig. 1 illustrates the temperature change from day to day during the period 
of study. Pig, 3 illustrates the daily noon vapor pressure and Fig. 4 the daily 
relative humidity. These factors undoubtedly are important since a study^ for 
another purpose revealed a weight loss on an avei'agc of 8.6 mg. per gm. per day 
in place of 7 mg. per gm. per day as found in this stndjL 

The foregoing data reveal that these organisms play little part in the reten- 
tion or dissipation of moisture. Apparently, a certain part of the medium is 



converted into organism. The weight loss of the planted and implanted tubes is 
strikingly similar. The amount of water loss for this medium should correspond 
faix'ly consistentb' with water loss in other media. These tabulations should 
make the laboratory worker realijse that he is actually plauting his organisms 
on different media when he uses fresh and several-week -old media, due to the 
variation of percentage of ingredients. 
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HEIVIOGLOBIN VALUBS IN NORMAL ADULTS OVER A 
PERIOD OP TBIE^ 


■Winifred Inghisoel, Madison, Wis 


'~pHD pin pose of the picscnt studj was to dctcimjiie the laiige and Aaiaations 
^ m hemoglobin \ allies in normal adults o\ti a peiiod of time This mfoima 
tiou IS inipoitaut because tlic significance of a single \aluc depends upon wliethei 
the factoi is a constant oi \auable om in tlic aj>]><jientL noimal indnidual At 
the picscnt tunc few data aic auadahle and the icsults ate not consistent 
Riid' states that hemoglobin values in iiuman subjicts aic c\tn less mailable 
o\ei pciiods of tune than those of led blood eolK A stud\ of the data of 
Reicli and Gieeu" shows considciible ’^aiiation in each of si\ female subjects 

JIETHOD 

The subjects of the pusent studi woic thiit^ joung adult medical students 
Determinations wcic made with a Bansch and Lomb hemoglobmomctei aftci the 
method of Nowcomei A constant souicc of light was used Samples of blood 
weic talvcu fiom the oai lobe in a few cases fiom tiio fiiigeis A lens was used 
to lead the menisci As iai as possible, deteiminations wexe made weelvlj oi 
oftenei dining the montlis of Octohti to Januaij, and no subject had less than 
ten The ten subjects who showed nthci stxadi declines weie leeheeked in the 
spimg and si\ of them again aftei one ^cal A leeoxd was kept in each case of 
age, height, weight peisonal Imbits and the occuiicnce of menstruation and 
illnesses 

dita 

A stud> of the mdnidinl giaphs wliicli cannot be included becuisc of then 
bulk, ie\eals the following facts Fust the diffeience between the maximum 
and minimum hemoglobin ^aIues foi the peiiod oi the lange 'laiies foi the 
diffoient subjects between 0 4 and 2 7 gm per 100 ee of blood Pouitcen 
subjects ha\c a lange of 10 gm oi less and sixteen a laiige of o\ei 10 gm 
Females show gieatci diflorcnees than males the aieiage lespeetne ranges being 
1 54 gm and 1 10 gm >Second, the ^auat]ons fiom the a%eiagc foi the subject 
Wreie deteimined for each hemoglobin leading and the distiibntion of \ariations 
showm bj means of freqneiiej poljgons (see Pig 1) It ivill be noted that foi 
the group as a whole small sanations of 0 1 and 0 2 gm arc most likclj to oeeui, 
while foi the males the most fiequent ^auatJons me 0 1, and foi females 0 2 and 
05 gm Also, as to the geneial ticiid o\ci the period 41 pex cent of the group 
show irregular tiends though m manj cases the final \alues aie low ex than the 

•From th% Physiological i^aboratorj Univorsltj of Wisconsin 
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initial, in a few eases slightly higher, and in the rest about the same as at the 
beginning. Thirty-three per cent show a tendency to constant values and 26 per 
cent a definite downward trend. Determinations made in the spring upon the 
latter show values very similar on the whole to those of the winter months. In 
no case was the high fall value completely regained. In October, 1934, one year 
after the original determinations, one of the six available subjects shows a lower 



0 (XI ai 04 as m 07 a& os /o u n /j /4 
Graroi 

Fig-. 1. — Frequency polygons showing distribution of variations from average hemoglobin value 
for the subject in grams per 100 c.c. blood. A, total ; B, males ; G, females. 



Fig. 2. — Hemoglobin values In grams per 100 c,c. blood for two subjects, A, male, No. 8: 
J?, female. No, 10. showing the differences which may occur in range, t^eekly variations, and 
general trend of values. 

value than at any previous time, one is still at the spring level, and four are as 
high as tliey were tlie preceding October, Finally, there is no apparent correla- 
tion between build or habitual number of liours of sleep and average hemoglobin 
values. Slost of tlic illnesses reported were colds. Tlie more severe ones are ac- 
companied by a change which oecui's irregularly before or after the illness. No 
consistent relation is evident between hemoglobin variations and menstruation. 
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DISCUSSION 

Aecoiding to the data mduiduals differ as to tlieii hemoglobin picture 
WJuIe some tend to maintain a lather constant level ovci a period of time, otheib 
\ary considenbh as to lange, wechl} values, and gcneial tiend Graphs 8 and 
10 (Fig 2) well ilhistiate this point While No 10 liappcns to be one of the 
moie vaiiable of the female subjects, two of the males show as gieat a lange 
An} leading fiom No S would give an acemate idea of the condition as to 
licmoglobin, while a single leading fiom No 10 would be quite misleading These 
facts show the absiirditj of icljing upon a single leading in clinical studies In 
formation which the subjects were able to give was inadequate in most cases 
to explain their dissimilaiitics TJie maiKcd se\ diffeiencos suggest menstruation 
as a possible factoi No consistent relation has as jet been leported between 
its various phases and hemoglobin changes, but before it is iniled out a more ex 
tensive studj should be made with fiequent detcimiintions hofoie, duiiiig, and 
after the period It is pci haps noteworthy tint the onlj female included in the 
"constant gioup" is a case of piolonged amenoiihea Other factois which maj 
have plaj ed a part aie the following Females onutted meals somewhat more fre 
quently and missed whole oi part nights of sleep almost twice as often, and while 
males reported more illnesses, females had all the more severe ones requiring 
tnbscncc fiom classes 

A downward trend between the months of October and January is present 
in about 50 per cent of the group and marked in 26 pei cent Seasonal vaiiation 
has been leported by some workers^ and is a factoi to be considered heie since 
four of the six subjects who w ere observ ed for a year show ed a return to then 
original values in the eoiiesponding months of the second jear 

CONCLUSIONS 

1 Individuals who arc appaientlj noimal sliow maiked differences as to 
the range, vvccklj variations, and general tiend of then hemoglobin values 

2 In the slx subjects obsci-ved foi one jear, seasonal valuation is suggested 

3 Females vai-j moic than males 

4 A single hemoglobin determination may be misleading For that icason 
sevcial determinations should be made as a basis of diagnosis oi treatment 
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STUDIES Oi\' T, VAGINALIS IN VITEO'^ 


H. A. ShklaxskIj A.B., Philadelphia, Pa. 


*"T^HIS study is a of a largei’ investigation of metliods of culturing and 
X controlling various species of Trichoinonas, vdiieli includes P. vaginalis, T. 
bnccalis, T. liominis, T, hairachorimij and four strains of Trichomonas from the 
snake. The scope of this repoit is limited to methods of cultivation and of con^ 
trol in vitro of Trichomonas vaginalis. The purpose in repoiting this part of 
the investigation is to make available to those interested a technic which has been 
found satisfactoiy for detecting, cultivating, and studying the jiroperties of 
this parasite. The series of studios on T. vaginalis was carried out on a culture 
originally derived from a case of chronic vaginitis of the following history : 

Airs. L. A., white, para iii, si.x montlis pregnant, vaginal mucosa was inflamed and 
hemorrhagic. Vaginal secretion was profuse, yellow, thin, and bubbly. Clinically the case 
was a typical instance of trichomonas vaginitis. AYet .*5111 ear showed Triehomonas in large 
numbers. 

The method of obtaining the primaiy culture was as follows: 

The vagina was distended by means of a speculum and some material was gathered 
from the region of the posterior fornix with a sterile swab, which was then placed in a test 
tube containing 5 c.c. of Ringer No. 2 solution. 

This specimen was inoculated into a cultui'e medium consisting of 0.1 per 
cent Loeffler’s blood seimm in Einger^s No. 2 solution, which contains:^ 

NaCl G.O gm. 

NCI 0.1 gra. 

CaCl, 0.1 gm. 

NaHCO, 0.1 gm. 

In 1,000 c.c, of distilled H.O. 

To confirm the presence of T. vaginalis in a specimen a small drop, which 
should be perfectly liquid and fresh, is placed on a micro slide and examined 
under the low power objective, and confinned by examination under the high 
power diy lens. As soon as possible after taking the fresh material from the 
vagina and not longer than two hours, 1 c.c. of the fresh vaginal swab (Ringer) 
specimen is added to 10 c.c. of culture medium. This is incubated at 37.5° C. 
After forty-eight ])oui’s tliis culture (10 or 11 c.c.) is added to 500 c.c. of culture 
medium and again incubated at 37.5° C. The organisms appear in fairly large 
numbers after two days of incubation, and continue to exist in this state for 
about one week. 

In the study being reported here this procedure yielded a viable culture 
which contained approximately 750 indindua] organisms per cubic centimeter. 
The organisms showed the eharaetcristie form and motion. Upon examination 

•From the Zoolo^ricxil H'lboratories University of Ponn.‘?ylvania. 
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under the high ponci di-j lens the organisms pro\cd to be ^ei'j healthj and aetne 
with haidl} anj distortion At letlial concentrations of siUei piciatc, siher 
nitrate, stioiig and mild sihei piotein, ozganisms ceased then motion and 
became distoited, then the undulating mcmbiano aUo ceased its motion and the 
organism became quiescent Slioitlj aftci fins tlie bodj mcminanc luptmed 
and its contents disappcaied m tbe medium In the case of lethal coneoutiations 
of piciic acid and sodium piciatc tlie oigauism assumed a pcifceth sphciical 
appearance and aftei some time, tlie membianes buiNt 

The compounds studied v,eio piciic acid, sihei nitrate, siher piciate,* 
sihei protein stiong, sihci piotciu mild, and sodium piciatc Each of these 
substances uas used ni foiii dilutions \iz , 1 100 1 500, 1 1,000, and 1 5,000, in 
distilled i\atei Addition of these dilutions to an equal volume of culture pix) 
duced a final cftcctne concenti ation one half that of the stock dilution To 5 
ce of the culture contamiug Iniug fiagollates 5 cc of the solution to be tested 
^\as added Enc tests ^eie made foi eacli dilution of all the substances In ordei 
to e\aluate the “buffeiing” oftect of the Loeffiei blood senim a paiallel senes 
-was run m which the Loefilei Ringer medium was iemo\ed b\ centrifugation 
and the otganisms taken up in Ringez 's No 2, aftez which the compounds imdez 
investigation weie added m tlic usual waa This contiol senes showed that 
there was a distinct “buffeiing ’ oi piotectiie action of the culture medium 
Freeing the organism from cultnie medium and suspension ni Ringer's No 2 
solution rendeied tlicm moie casilj susceptible to the action of the substanct 

Effect in Cletufe Mediou (^OT CrmiiFUGED) 
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being tested. The time required to Idll the organisms was recorded as that 
time when they were found, upon examination of three successive drops, to be 
all dead. Only when all three examinations showed no Imng animals was the 
time recorded accepted. As a control for these experiments 5 c.e. of distilled 
water wei'e added to 5 c.c. of culture, and to 5 c.c. of the centrifuged material 
suspended in Ringer No. 2 solution. This control was used for all of the species 
of Tricliomonas examined. No change was evident in the activity of the organ- 
isms in the culture medium diluted with distilled water for five days. In the 
centrifuged material no change was evident after three days. Therefore, the 
effect on the oi'ganisms of the distilled water in which the chemicals are dissolved 
may be ignored. 

TRICHOMONAS VAGINALIS 

1. Five cubic centimeters of test solution Tvere added to 5 c.c. of culture medium: thus 
the concentration of the test solution was cut in half. 

2. The test solutions are all aqueous solutions. 

.3. The time to kill the organisms is taken as the time between the addition of the test 
solution and the time when all the organisms were found to be dead. 

4. Ten seconds is the time between the addition of the te.^^t solution and the examination. 



1. — Graph of killing time of silver nitrate and silver picrate on Trichomonas vaginahs 

in vitro. 


The results of comparison of the effect in vitro of silver picrate with silver 
nitrate, recalculated in terms of the lethal concentration of metallic silver, 
are shown in Pig. 1. If the separate role of the cation is not taken into 
account it vill be noted that silver picrate is effective at lower silver concentra- 
tion. Strong silver protein shows a killing power veiy similar to that of silver 
picrate. The mild silver protein is relatively ineffective, showing its fii’st effect at 
a concentration of 0.25 mg. silver per c.c. in eight and one-half minutes. 

SUMMARY AND CONCLUSIONS 

Details are shown of a satisfactory method for obtaining and cultivating 
viable strains of Tricliomonas vaginalis in amounts suitable for determining the 
effect of various substances upon the organism. 


MULHERN SEEL\E MEMNGITIS 
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An e\ample of such a stud> is shown, consisting of the determination of the 
lethal concentiation of \anous silver compounds, including silver pieratc, silver 
nitrate, and the mild and strong silver proteins 

Solutions of silver piciatc dcstroj T tagmahs at low concentrations of 
silver 

Tlie author wishes to express hjs appreciation to Dr David H Wenrich for guidance dur 
mg the course of this investigation 


^EFEt^E^CE 

1 Drbohlav, J J tJne nou\elle preuie de H possibility! do cultiver Endamoeba dysentenae 
type histolytica Annales de Parasitologic Hum et Comp 3 349, 3o7, 1925 


A CASE or ?IIENINGITIS IN A NEWBORN INFANT DUE TO A SLOW 
LACTOSE FERMENTING ORGANISM BELONGING TO THE 
COLON BACILLUS GROUP* 


M B Mulhern, B S v\d Wvlter Bale Seeiye, AID, Sevttle Wash 


T he patient, a male child, the second sibling of healthy j oung parents, was 
fiist seen on Jlay 28 1934 at the age of five weeks The piegnancy had been 
uneventful and the babj was bom at teim, a normal dehverj Breast feeding 
was tried for onlj two w eeks then a dilute milk w ater and dextri maltose 
formula was given Oiange juice and cod liver oil had been started at three 
weeks and were being given dailj The complaint at this time was that the 
infant seemed dissatisfied with the feedings and was somewhat irritable Phjs 
ical examination rev ealed a tlnn, somewhat poorly nourished male infant with 
a normal temperatuie The length was twenty one inches, the weight seven 
pounds, fourteen ounces The postcnor fontanel was closed, the anterior fonta 
nel one and one half ceutimetei’s in diameter, soft, level, no pulsations noted 
The eyes ears, mouth, and pharjaiv were noimal The heart was not enlarged to 
percussion, its rate and rhythm were noimal and no murmurs were heard The 
lungs were clear and resonant throughout The abdomen was soft, level, with no 
palpable masses and the livei, spleen, and kidnojs were not felt The umbilicus 
was healed and presented no hemn The genitalia were normal A whole milk, 
water and dextri maltose foimula was prescribed with five feedings at four 
hourly intervals the cod liv ei oil and orange juice to be continued as before 
One week later there had been no gam in weight and the infant had a weak, 
whimpering erj, high pitched and constant Keinig’s sign was negative There 
was no neck rigidity and the spine flexed casilj, though he lay for the most part 
with his head retracted and back arched The bowels were loose ahd frequent 
and the mother had noted some mucus in the stool A small cerebral hemorrhage 
was considered as a possible diagnosis at this time, and it was felt best to con 
tmue conservative tieatment An evaporated milk, water, and karo formula was 


•Received for publication July 20 1935 
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substituted for the whole milk and dextri-raaltose mixture and the mother was 
cautioned to report immediately any change in the child's condition. Two days 
later, after a short interval of improvement, the infant's condition Avas definitel}" 
worse. The rectal temperature Avas 100° F., the heart rate 180, and a short 
tolic murmur AA^as heard at the cardiac apex. The infant lay in oposthotonos, the 
fontanel Avas bulging, the patellar tendon reflexes were exaggerated and Kernig's 
sign Avas posith^e bilaterailjL A tentative differential diagnosis Avas made of 
cerebral hemorrhage or meningitis and spinal puncture Avas performed. Eight 
cubic centimeters of yelloA\dsh, cloudy, blood-tinged fluid Avere AvithdraAvn under 
no apparent increase in pressure. Ph^e cubic centimeters of antimeningococcic 
serum Avere given intraspinally. 

A clot formed in the test tube Avithin a fcAv minutes. The smear shoAved no 
organisms; the cell count Avas 12,000 Avith 94 per cent i)olymorphonuclear cells, 
sugar 9.4 mg., Wassermann negatiA^e. Tlie patient aa'rs admitted to tlie Chil- 
dren's Orthopedic Hospital. During the succeeding tAventy-four hours there 
AA^ere repeated slight generalized couAuilsions and the fontanel became more and 
more tense. Spinal puncture AA^as attempted the folloAving dny but no fluid AA^as 
obtained. Cisternal puncture yielded 15 c.c. of cloudy, yelloAvish fluid under 
modei'ately increased pressure. The next day the spinal and nuchal rigidity Avei*e 
pronounced, the fontanel AAms bulging, the patellar reflexes Avere absent, 
the abdomen Avas distended and tAmipanitic, there Avas drooling at the mouth, 
and the pupils Avere contracted. The parietal sutures Avere beginning to sepa- 
rate. There AA^ere two slight, generalized conAUilsions during the night. The baby 
continued taking his formula and Avater Avith no A^omiting tliroughout the course 
of the ilbiess so that at no time Avas there any need for the parenteral injection 
of fluids. 

Prom this point on, the course Avas steadily doAAmhili, the convulsions com- 
ing more frequently and becoming more severe each day. On the third day the 
laboratory to Avhich spinal and cisternal fluid specimens Avere sent reported a 
pure culture of an organism Avhich, as far as could be classified, fell Avithin the 
parat 3 qDhoid group. ToAvard the last the stools became liquid and quite fre- 
quent, Cultures from one specimen Avere negative for the paratyphoid group. 

Further questioning subsequent to the time the baby Avas first seen elicited 
the information that the mother had suffered from a small bi^east abscess AAdien 
the babj" Avas three Aveeks old. This AA^as apparent^ a minor affair, and Avhen it 
is remembered that the infant had been weaned at tAvo Aveeks, it becomes plain 
that there AA^as no etiologie connection liere Avith tlie child's subsequent infection. 
Attempts Avere made to have, urine and stool cultures made from the mother, 
father, and housemaid, but Ave Avere unsuccessful due to a lack of cooperation 
and failure on their pait to realize the scientific importance of such tests. 

The temperature of the patient ranged betAA^een 99° P. and 104° P. and the 
general downhill progression was interrupted only by days of apparent but 
short-lived improA^ement. Five days after admission to the hospital the cisternal 
fluid became so thick it Avould not run through a needle of large bore, resembling 
pure pus in its appearance. The punctures Avere done up until this time at in- 
ten^als of from tAvelve to tAventy-four hours depending on the evidences of pres- 
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stnc IroTTi daj to The eliild became comatose and dining the last three da 5 S 
of life could not be moused fiom this stupoi though stiangelx enough he re 
tamed the ability to suck from a bottle up to the last Death occuried dining 
the night, three uceks aftei he ins first seen Permission foi postmoitem c\ 
amination iias not gi anted 

B\CTEmOLOG\ 

Morphologij of cxdtuif — Vocwscopic Gieii leadih on devtiose blood agar, 
chocolate agai, hoimonc blood ngai, and endo On endo the colonies nerc coloi 
loss On RusseU’s tuple sugai medium it ga\e an acid and gas butt and alka 
line slant (Reaction of Salmonella gioup — pnratjT>hoid ) 

^^^CJOSc<oplc The org^^lsm gram negatii e, short lod, shonmg coccobacil 
hiv foims with occasional longei filamentous foims actnelj motile 

Sctologic Rencfioiis ^lacioscopic agglutination tests made with the oigan 
ism and specific agglutnnting soiums foi B typhosus, paia A para B, S Aei 
iiyckCf B Suipcshfa , B cntG'nhdis ga\e no agglutination, dilutions used 
fiom 1 20 thiough 1 320 The patient’s scium tested with ciiltuic of B typhosus, 
para A, paia B, B Ac^tiyctc, B Smp/’shfer, and B cute)ihdis gaie no agglu 
tiuation 

Agglutination of 1 200 was obtained with the patient's serum and the or 
ganism from the spnia! fluid 

Pathogemcity Guinea pig and mouse injected intiapeiitonealh died in 
fortj eight honis Guinea pig and mouse injected suhcutaneonslj appeared 
normal at the end of fli e dai s Guinea pig and mouse fed oigamsm appealed 
normal at the end of fl\e dajs 

Biochcmtcal ReacUon Galactose, lactose \>losc, maltose, dextrose, manmte, 
rhamnose, tienalose, nrabinosc were fermented with pioduction of acid aftei 
twenty fom houis" meubation Dextrin, mulin, lactose dulcit snciose, raflinose, 
mositc weic not affected at the end of nineti six houi-s There was no pjoduc 
tion of gas in lactose bioth 

The eultuic was tlien stnt to Di G W McCoj Dircctoi of tlie National 
Institute of Health, ^Ynshlngton, D C He repoited back that the oigamsm be 
longed to the slow lactose fementmg group of B coli In hxs letter refer enee 
was made to AVdson^s^ statement “That theic is some lelationship between the 
power to feimeiit lactose and Miulencc is suggested bj the fact that the patho 
genic paratyphoid group aie nonlactose feimentei's and also by Dudgeon's'* ac 
count (1924) of foity nmc cases of \ery sc\ere acute infections of the gcnito 
uimaiy tract in whicli all the strains of B colt showed delayed fermentation of 
lactose " 

Aftei leeeiMng this leport we again repeated the sngai leietions, a peuod 
of six weeks InMug elapsed since the oi ganism was isolated Lactose was fer 
mented at the end of foiuteen dajs 

remew of the liter vture 

In \xt\\ of tlie fact that the OTg^nisin cultural^ Tcs^nvbled the paratyphosG group, the 
literature was examined with the idea tint some of these cases in which the organism isolated 
did not agglutinate with known scrum might possibly belong to tlie slow Jactose fermentm,, 
group of ^ coU 
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The first case of paraiyplioid moniagitis to be recorded in tbe English literature is 
reported by Brahdy^ in 1925. Tliis is a case of purulent meningitis due to B, parafyphosris 3 
in a child of thirteen months. The infection started with a slight gastrointestinal disturbance 
which was complicated by a bronchopneumonia and a luemn^tis one week after onset. The 
cerebrospinal fluid contained a single strain of bacilli wliich formed acid and gas in glucose 
broth and did not ferment lactose. Agglutination reactions with paratyphosus B serum were 
positive to dilutions of 1:2,700. Stool cultures were negative. The author reports mention 
of a case of paratyphoid meningitis in a child by Ghon in 1907 at the Kongress fur Hygiene, 
and two eases reported by Arzt and Bose in 190S, One of these latter occurred in an infant 
five months old, due to paratyphoid B; the other in an infant seven weeks old in which the 
infecting organism was found to be morphologically and biologically similar to the paratyphoid 
bacillus but which did not give the agglutination reactions characteristic of that organism. It 
is this case which seems most similar to our case. This author also mentions other cases by 
Hundshagen and Voigt who each reported a single case due to paratyphosus B. Blechmann 
is said to have reported two cases in infants with recovery in both, in which agglutination 
tests ^vith the bacilli in the spinal fluid were positive only with paratyphosus B serum. In 
this same article mention is also made of a case reported by Walterhofcr in 1917 in a soldier 
twenty years old. Paratyphoid B bacilli were cultured from the spinal fluid on three suc- 
cessive days, after which the fluid was sterile. The stools remained negative during tlie 
meningeal infection. 

Gatewood^ records the case of a thirteen^year-old boy who received a head injury when 
at a year and a half of age he fell from a porcli. A skull fracture at this time was followed 
by jacksonian epilepsy for the relief of which an osteoplastic flap was turned down and 
several spurs of bone removed from the dural side of the flap. This was followed by the 
development of a memngitis. The cerebrospinal fluid contained BaoUhis fecaJU alkaligenes^ 
No further treatment was instituted and the patient made an uneventful recovery. The author 
states that according to Stitts B. fecalis all:aUgencs is a frequent inliabitant of the intestinal 
tract, and it has been isolated from the blood of a few cases resembling typhoid fever. Topley 
and AVilsonc refer to work done in 1896 by Petruschky who described the BacUhts all^aligenes 
as inhabitant of the human intestine with pathogenic potentialities.^^ 

Jundelb reports a case of a two-month-old breast-fed male infant who rvas admitted 
to the hospital \vith a history of vomiting, fever and loose stools of sudden onset heginning 
the day before admission. The mother had been quite well and had had normal stools. 
Spinal puncture gave a dry tap and ventricular puncture was done, yielding 40 c.c. of thick, 
cloudy, reddish brown, fetid fluid, containing predominantly polj-morphonuclear cells. This 
contained paratyphoid B bacilli, which organism was also cultured from the urine. The stools 
were negative and agglutination tests on the blood were negative for typhoid, paratyphoid 
A and B, and the Gartner and Bang bacillus. The child died after an illness of six weeks. 
The mother’s blood gave a faintly positive agglutination test for paratyphosus B: her stools 
were positive for the same organism and the breast milk gave a faintly positive agglutination 
reaction. 

BatcliffeS adds a case of a six-week-old female infant who was admitted to the Children’s 
Hospital, Sheffield, on Feb. 1, 1935, with a history of * ' convulsions at intervals for twelve days. ' ’ 
The onset was sudden, there was no history of birth injury and she was a breast-fed baby. 
Examination revealed a hydrocephalic head with the siitures all widely opened and the fontanel 
bulging, Kemig’s sign was positive, the pupils reacted sluggishly to light, the abdominal re- 
flexes were absent, the legs very spastic, and the knee jerks accentuated. Lumbar puncture was 
done and 2 c.c. of clear fluid withdrawn under no increase of pressure. Culture of this gave 
a pure growth of B. coli. The cliild’s condition grew progressively worse and death occurred 
twelve days after admission to the hospital. Postmortem examination showed a large brain 
with distended ventricles filled with semimucoid greenish pus, the cortex being reduced to 
paper thickness in places.” This material was identified by direct smear as morphologically 
‘‘Gram-negative organisms resembling B. eoIi\” 

In commenting on this case the author notes that B. coU menin^tis ” seems to be seen 
more often in children, especially infants, than in. adults. Convulsions are usually a conspicu- 
ous feature but the signs are frequently equivocal and do not always point so clearly to a 
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meningitis It is usunlU considered to bo n tcmunnl event m a X? cob septicemia and some 
focus of infection is usualU found eWivberc in tbc bod' ” Reference is made to a review 
of the literature in 1020 b\ Neal** m uhich 42 ca^es were reported 

Kcal states that in an anah«is of “more than l,‘i00 ca^ea of meningitis seen by the 
Meningitis Division of the Reaearcli Laboratory (I'en lork Citv Department of Health) 
up to 1<V24, onh fire ca=es were found due to the S coh m pure culture “ *^he comments that 
children under sia months of age suffering from meningitis are particularly prone to develop 
a subacute aracbnoiditi** In i «enc<i of fift' ca'^ea of meningitis m the first three months of 
life, tnenta four were due to the meningococcus and only three to the B colt 

Si MM \V\ 

1 An oigamsm isolated fiom a case of meningitis m a newborn infant re 
scrabled maeroseoinealh and tnicioscopicalh, tbe parataplioid gxonp 

2 The sugai leactions at the end of nineta si\ hours’ incubation woie those 
of the paiataphoid gioup but no agglutination v>tih obtained with specific ag 
ghitmating serums of this gioup 

3 Aftci foul teen days’ iiKubatioii of the sugars lactose aras feimented, 
which classifies llie oiganism in tlie slow lactose fermenting group 

4 A reaieaa ot the liteiatuic levcals no other case in which this oiganism 
was the infecting agent as pioaed bacteriologicalh In the slow foimcntiiig of 
lactose though several of the eases rccoided ha\c mana points in common with 
our case and may well ha\e been due to this same organism 
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PHOSPHORUS SIETABOLISSI" 


VI. Changes and Relationships in Blood Phosphorus of Rats Subjected to 
Blood Regeneration by Repeated Bleedings 


Guy E. Youngburg, Ph.G., Ph,D., and Maz^he V. Youngburg, B:A., 

Buffalo, N. Y. 


* I ^HE object of the following ^York was to obtain new and more extensive data 
A on the sources, levels and interrelationships of blood phosphorus compounds. 

Studies on the type, distribution, and level of the phosphorus compounds 
in the blood of man and animals under normal, pathologic and special condi- 
tions are not few in number, yet the sources, relationships, functions, etc., are 
as yet little known. Such questions as the following are still unsettled: What 
is the immediate source for maintaining tlie inorganic phosphate of the blood? 
What are the ftuictions of blood phospholipids and what is their relationship to 
the inorganic phosphate? How long can food phosphorus be inadequate without 
damage to the organism ? 

McGowan' adduced evidence to show that the probable mode of action of 
vitamin D in the cure and prevention of rickets is hy setting free from the 
lipids of tlie body inorganic phosphate, the relative deficiency of which is re- 
garded as the essential cause of rickets. However, he gave no direct evidence on 
the breakdown of phospholipids and no phospholipid determinations were made. 

Muller and Heath- found that in anemia due to acute loss of blood, the 
lipoids remained at normal levels or Avere high. There Avas ‘^no relation betAveen 
the degree of anemia and the IcA^els of the lipoids.” Also ^'anemia is not di- 
rectly related to the level of the cholesterol and the lecithin phosphorus of the 
blood.” In anemia due to chronic hemorrhage lecithin phosphorus tended to be 
loAv AA^hen the anemia AA^as seA'ere. 

In our laboratory® we haA^e found that human cancer bloods show certain 
changes in phosphorus distribution, but Ave could not be sure that they Avere not 
due to the accompanying anemia. 

Heymaim^ found that in children on a phosphorus-poor diet for only four 
days the plasma inorganic phosphorus diminished, accompanied by a rise of 
similar magnitude of the organic acid soluble phosphorus of the plasma. 

In the research reported here it Avas thought that if an animal AA^as deprived 
of its dietary phosphorus and at the same time if its liodj^ store or supply Avas 
depleted by successive bleedings, evidence aa^ouW be obtained Avhich aa^ouW throAv 
light on some of the questions indicated : especially Avoukl be shoAvn the capacity 
to maintain the blood phosphorus compounds either by regeneration or by I’e- 
neAval by mobilization from other tissues. 

•From The Department of Biological Chemistry, University of Buffalo Medical School. 

Kecelved for publication, July 20, 1035. 


798 



louNoBuna’iouNOBURG raosPHonus mbtabousm m 


799 


We dcsued, if possible, (o use the jat as the experimental animal, to diaw 
sufficient blood at lepeated intcuals ■without ospeciallj endaiigenng the animal, 
and to mahc the following detcumnations on the blood corpuscle lolumc, inor 
game, oiganie aeid soluble and Iipid phosphorus on both coipuseles and plasma 
Considerable time was spent in de\ doping and poifectnig tcchnic, which m 
eluded anesthetizing, diawnig of the desned amount of blood, and the apphea 
tion of t)ic inicioehcmical methods We weie finalli able to accomplish the 
dinning and anahses when lats weighing moi 200 gm wcie used It was diffi 
cult to get enough blood from smallei lats, and we did not want to pool bloods 
for this piupose In the laigest lats the tail \eins are large enough to allow a 
'vci’j satisfaoton blood flow In lats ol medium si/c f200 to S'iO arm } sufficKnt 
flow IS 01 dmaiilj obtained 

TLCHNIC FOB liEPrXTID DKAWING OP « VT Dl OOD 

Oiu object was to icinoNc as mucli blood fiom the aiumah as tho^ would 
tolei ate without endnngeiing thtii lues oi distuilnng then oidinaij food habits, 
etc, dmmg an cxpeiimental pciiod of from 35 to 20 da\s 

A rat weighing 250 gm has a total of about 15 e c of blood If one lemoses 
one fourth to one tlind of tins at eat h liltedmg, it will amount to about 4 cc to 
5 cc each time the method of tsd bleeding deseiibcd bcloiv such lemosal 
is possible with lats weighing ovu 200 gm Aftei a little expeiiencc theie is no 
loss of lats and tiie in tun to the tad docs not affect the lat seuoush although 
the bleeding he lopeatcd e\ei\ thud daj foi a poiiod of at least eighteen da\s 

Fiocedme The lat is put ni a wne cage (of hnowTi weight) which will 
just comfort abl> contain it and the sliding door is closed (A test tube basket 
piovided with a sliding door can he used ) The total weight is obtained and 
then the cage with the lat is set aside untd the anesthetizing jai is piepaied 
This IS done bj suspending a wad of cotton well moistened with chlorofoim and 
ethei (1 i) bj a wue hook on tlie uppet mside wall of an oidmarj cjhndiical 
glass jai of about 8 inclics in diamctei and 6 inelies liigh, large enough to con 
tain tlie iriio basket The co\er is placed on the jai and after seicral minutes 
the wue cage containing the lat is inseitcd and the jar covet icplaced Bj 
careful observation, just as soon ns the rat is it is quickly i amoved 

from the jai and placed on a holder,*' tlie aiicstlietic is continued as necessaij 
by the open method, using the cotton vvad and as soon as the tail is insensible 
to sharp pressuie, its end is cut off bj means of a lazor blade against a small 
block of wood The tail is paitlj inserted into a 15 cc graduated centrifuge 
tube containing oxalate and a thm Mimiig lod Gentle milking of the tad must 
nearly alwajs be icsoitcd to and the blood must oecabioinih be stnicd m oidci 
to piovent eoigulation Usuallj 3 to 7 cc of blood aie to be diawn, depending 
on the lai body weight 

•The hoWer nJa> consist sJmpIj of a pioee of board 12 Inthts b> 7 Inches b> % Inches 
thick provided %\iOi sides ami one end piece The side*’ are strips 12 Inches lonff and » Inches 
■wide which ire placed on top t>t the board md each Is Casteptd 9 X the top end b> a sinwlc 
nail anoTvlnir adjustment in or out nt the other end by meins of holes and nail pees The nd 
lustable width lower en 1 of the board has a strip nailed to It the s xme width as tiie sides but 
with a notch 1 Inch wide ind CQuaJJ} deep for the protrusion of the tall The board Is support 
ea hr ICRS or othenvisc it n. ^siope of about 35* nlth the tabic top on which It Is placed anl 
about 8 inches from the table top AUhoupU the rat Is usutlly pertly held In place b\ hand 
In this holder It Is convenient and reailj necessary 
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The rat is then immediately placed on a level surface and the end of the 
tail is dipped into concentrated tannic acid solution. No appreciable bleeding 
will result. 

The depth of anesthesia must not be greater than is necessary; it is suffi- 
cient when the vibrissae no longer are motile and when the tail is insensible to 
the first razor blade pressure. If there is too deep, or too light, anesthesia, little 
blood can be obtained. Administration of the anesthetic can and should be 
regulated so that the animal will begin to regain consciousness almost as soon 
as the required amount of blood lias been drawn. 

ANALYTICAL lUETHODS USED 

Two-tenths per cent potassium oxalate solution was used as anticoagulant. 
Corpuscle volume was determined with Van Allen hematocrit tubes. The red 
corpuscles and plasma were separated by means of fine pipettes made by draw- 
ing out 1 cm. diameter glass tubing, fitted with rubber tubing for mouth suction. 
The white corpuscles were discarded. 

Analyses of corpuscles and plasma for inorganic, organic acid-soluble and 
lipid phosphorus were made according to the colorimetric phosphomolybdic-acid- 
reduction method of Youngburg and Youngburg^ except as follows: as a rule 
only one-fifth quantities of the original metliods were used. Since the quantities 
of corpuscles indicated ^Ye^e less than 0.5 c.c. they were weighed out in shallow 
tared glass vials (10 mm. outside diam. hy 7.5 mm, high). These were then 
transferred into suitable graduated test tubes, no loss being incurred. The sp. 
gr. of 1.0S9 for corpuscles was used in the calculations. For quantities of plasma 
and reagents of 0.5 c.c. or less, we used 0,1, 0.2, 0.3, 0.4, and 0.5 c.c. micro- 
pipettes.’*^ For larger quantities, tested serologic or Ostwald-Foliu pipettes 
were used. 

Since the final volumes of the solutions for color comparison were 2 c.c., we 
used a number of 100 by 13 mm. Pyrex test tubes which were graduated at 2 c.c. 
for this purpose. Tubes of smaller diameter are not satisfactory. 

For the standard color solutions we used the original volumes, i.e., 0.02 mg, 
P in a total volume of 10 c.c. 

On account of using volumes one-fifth of those of the original methods, the 
accuracy cannot be expected to be as good as was reported for the larger vol- 
umes. Practice analyses and many duplicate determinations during this re- 
search indicate a maximum of 4 per cent error. 

EXPERIMENTAL 

Animals C'sed.—The experimental animals were white rats weighing at 
least 200 gm., of nnlmoum history, obtained at a local animal store. They were 
kept on our laboratory diet at least several days before use in these experiments, 

Viets.—The normal diet was a miscellaneous one consisting of pnrina fox 
chow cakes supplemented by wheat, corn, rolled oats, alfalfa hay, lettuce, and 
carrots. It was believed to be complete and adequate. 

♦Fisher Scientific Co., No. 21-158. 
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The la\\ phosphoiBS OiDt consisted of the foliouing gelatin 9, egg albumen 
9, dextumzed starch and a^ai (32 1) GO, sodium eUioiide 1, calcium chloude 1, 
cod Inei oil I, and hiittei 10 paits All constituents ucie in powdei oi fine 
fnaniilc foim bcfoie the cod Inci oil and hnttci ueio mixed uifh them Except 
ioi the pliosphorus, tins diet uas consKloied to he adcQUatc, at least foi the 
penod of these evpeiimcnts Se^eral of the above ingicdients are Knoun to con 
tarn phosphoius m small amounts, but the diet as a nhole might even be con 
sideied to be phosphoius fuc foi most pm poses 

J2xpc) wic7ital /*c/ lods — Rats on the normal diet neie bled even three davs 
foi a total peijod of tuclic clnvs and the bloods note niiahzed Rats on the 
tou phoi,phouis tint v\eie bUd just befme beginning this diet, then even thud 
dav foj twehc dns and on the thud and sixth davs aftei lesummg the noi 
mat diet Tables I and II indicate the pciiods vveigliings etc so that nothing 
moic cxphintojv netd he stated licic 

The deteimni ition oi the thitt of thloiofoim ethei anesthesia on the eon 
contlation of blood phosplioius tnmpoinuls is indicated undei expoiimental 
results 

RESLITS 

Chaiiffrs tn II of /?n/v — Considcuiig the latb on the noimal diet, it is 

to be seen in Table I tint thev lost vieight dming the tnche dajs of the expcii 
meats There was an avci igt loss of 37 gm pei lat This was about that of 
the Wood drawn iG8 c c (IS 3 gm ) 

Table II shows that the lats on the low pliosplioius diet lost on the aveiage 
26 gm pel lat The aveiage amount of blood diawn (m foui bleedings) vras 
13 4 c c , oi 14 7 gm On lesumnig tlie noimal diet for six davs thiee of the lats 
gamed an avciage of 20 gm pci lat which was atdl 9 gm pei lat less than the 
same three lats weighed at the hegmumg of the expeiimeuts 

In oidei to find what effeet the low pliosplioius diet had on the weights, we 
kept two lats on the low phosphoius dut 'is befoie, but without diawnig anj 
blood, and found the following icsults 

Hxt A XXeig^jt U \>eginiimg ot t\pirinipwt -KsS gm 

Weiglit it tntl ot eYpernnont iSS gm Loss, 10 gro 

Ext B tVeiglit at beginning of eipenment 3^9 gm 

Weight at end of esperimont 376 gm Loss 22 gjK 

Thus the low phosphoius diet as a lone factoi caused tlie rats to lose some 
weiglit 

Cotpusih Volume — Table I shows that there was a eonsideiable variation 
in the led corpuscle volumes of the bloods On leptntcd bleedings the jegeneia 
tion was not m equal pzopoUions in the diffeient rats, on the noimal diet there 
was an aveiage deeicase of 29 4 pci cent Poi the rats on a low phosphouis 
diet, No 8 was execptiomi m Imvmg a low coipuscle volume fiom the begin 
mng It decreased little if anj on bleeding The aveiage decrease m corpuscle 
volume of the five rats was fiom 43 7 pei ctnt to 34 3 pel cent, a decieise of 
215 pei cent If No S be omitted fiom the aveiage, the decrease would have 
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T^VBLE I 


Eat Blood Analyses. Normal Diet. Eats Bled Every Three Days 


DAY 

0 

(start- I 

ING) 

THIRD 

SIXTH 

NINTH 

TWELFTH 

LOSS 


RAT NO. 

gm. 1 




gm. 

gm. 


1 





282 

18 


2 

265 




250 

15 

Bod}' weight 

o 

323 




308 

15 


4 

337 




317 

20 


Average 

306 




289 

17 


1 


C.C. 

C.C. 

C.C. 


imiiiM 


1 


3.2 

3.S 

3.5 



Quantity of blood 

2 ! 

4.0 

3.5 

4.0 

3.8 



drawn 

3 i 

5.0 

4.0 ' 

3.9 

4.0 

3.9 




o.O 

5.0 

5.0 

5.0 




Average 

4.6 

3.9 

4.2 

4.1 





per cent 

per cent 

{)er cent 

per cent 

per cent 



1 

46.0 

43.5 

34.0 

31.0 

30.0 


Hematocrit 

O 1 

47.0 

43.5 

36.0 

38.0 

37,0 


(red corpuscles ) 

3 ! 

52.5 1 

44.0 

41.0 

38.0 

36.0 



4 

43.5 

3G.0 

34.0 

33.0 

30.5 



Average 

47.3 

41.8 

36.3 

35.0 : 

IIIQQfl 




mg. per 

mg. per 

mg. per 

mg. per 

mg. per 




100 c.c. 

100 c.c. 


100 c.c. ! 

100 c.c. 



1 

5.5 

6.2 


6.4 

7.9 


Plasma inorganic plios- 

2 

6.5 

5.7 

5.6 

5.5 1 

5.6 


pliorus 

3 

6.8 

5.8 

5.8 

5.1 ' 

4.7 



4 

4.8 

4.9 

4.5 

4.7 

4.3 



Average 

1 0.9 

5.6 

5.5 

5.4 

5.6 




mg. per 


1 mg. per 

mg. per 

mg. per 




100 c.c. 


1 100 c.c. 

1 100 c.c. 

100 C.C. 



1 

2.1 


1.3 

0.4 

— 


Plasma organic acid 

o 

0.3 

0.8 

1.2 

0.5 

0.5 


soluble phosphorus 

3 

0.3 

0.9 

1.1 

0.7 

0.6 



4 

0.5 

0.3 

0.4 

3.5 

0.9 




0.8 

1.0 

1.0 

0.5 

0.7 





1 Dig. per 

mg. per 


mg. per 



1 


1 100 c.c. 

100 c.c. 


100 c.c. 



1 

5.2 

! 4.S 

6.2 

4.5 

4.7 


Plasma lipid phos- 

2 

3-8 

4.2 

5.0 

3.8 

4.0 


phorus 

3 

6.4 

4.9 

4.4 

3.9 

2.5 



4 

3.6 

4.4 

3.7 

3.3 

3.0 



Average 

4.7 

4.6 

1 4.8 

3.9 

3.0 




mg. per 

mg. per 

i iDg.per 

mg. per 

mg. per 




100 c.c. 

100 c.c. 

, 100 c.c. 

100 c.c. 

100 C.C. 




3.3 

' 4.4 

3.1 

3.6 

5.4 


Corpuscle inorganic 


1 5.2 

4.7 

6.4 

5.7 

5.3 


pliosphorus 


5.4 

4.5 

5.2 

5,6 

5.4 




3.4 

; 3.9 

4.6 

4.4 

6.2 



Average 

4.3 

1 4.4 

, 4.8 

4.8 

5.5 




mg. per 

mg. per 

1 mg. per 

mg. per 

mg. per 




100 c.c. 

100 c.c. 

i 100 c.c. 

100 c.c. 

100 c.c. 



1 

53.0 

— 

53.9 

GO.l 

52.6 


Corpuscle organic acid 

o 

67.8 

51.3 

54.6 

— 

51.9 


soluble phosphorus 

O 

46.7 

47.4 

55.3 

45.9 

52.1 



4 

60.8 

60.4 

57.9 

57.0 

60.8 



Average ] 

57.1 

53.6 

55.4 

54.3 

54.3 



1 

mg. per 

mg. per 

1 mg. per 

mg. per 

mg. per 




100 c.c. 

100 c.c. 






1 

9.3 

16.6 

i 16.0 

17.3 

17.9 


Corpuscle lipid phos- 

o 

11.5 

17.9 

1 16.8 

14.5 

17.7 


phorus 

3 

19.8 

16.9 


17.2 




4 

16.6 

21.2 

i 21.9 

18.1 




Average 

14.3 ! 

18.1 

1 16.9 

16.8 

18.7 1 
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been 25 2 pci cent Tins is sfill appiccnbh less than the 29 4 pei Qent of the 
lats bled on a noimnl did Resumption of the noimal diet shoued that a loss 
uas still gonig" on foi thiee dajs Then, houeiei, a gram uas noted 

Plasma Inotgamc PhospJioins — In thiee lats on noimal diets theie were 
definite deeicases m tlie plasma inor^jmc phosphorus and m one there nas a 
definite incieasc The a\ciage vas a slight and peihaps insignificant dccitase 
of from 5 9 mg to 5 G mg pei 100 e c , oi 4 5 pei cent 

The rats on the lou phospliouis diet all slioncd definite deeicases in the 
plasma inoiganic pliosphoiiis , thiee of these ncio \ei 3 consideiable The aver 
age decrease was fiom 5 8 mg to 3 mg pei 100 c c , or 38 7 pei cent There 
was lapid lecoveiv on lesnming the noimal did 

Corpuscle hwiganxc Phosphoxus — On the noimal diet two lats^ bloods 
showed no change in the inorganic phosphoius In two theie weic increases of 
64 per cent and 80 per cent TJic avciage incicase was from 4 4 mg to 5 6 mg 
per 100 c c , 01 28 pei cent 

On the low nhosphoins diet two lats^ bloods weie exceptional m that the 
coipnscle moiganic phosplionis was alieadv low at the beginning These did 
not decrease on bleeding, but the coiTniselos of the othci two rats decreased in 
inoiganic pliospboiiis In one lat wlioic the value was high at the beginning, 
there was a decrease from 8 3 mg to 2 5 mg pci 100 c c , oi G9 6 pei cent The 
average deei'case was 30 6 pci cent 

Plasma Oigamc Acid Soluble Phosphoius — This fiaction is usualh small 
and since the values are obtained h^ difference no signidcanec can be placed on 
the variations It is to be noted in Tables I and II, however that this fiaction 
is eonsideiably gi cater tlian that which is found for human blood On the low 
phosphorus diet as well as on the noimal diet, the figuies for oiganic acid- 
solulile phosphoius aie too vaiiablc to mtcrpiet anj change 

Cotpusclc Organic Acid Soluble Phosphonts — As in human blood this 
fiaction lepiesents bj fai the Ingest pcicentagc of the total blood phosphoius 
On the noimal diet no change can be concluded to be found On the low phos 
phorus diet theie was a definite average decrease from 59 0 mg to 38 0 mg per 
100 c c , or 35 5 per cent The noimal values were recovered within three dajs 
aftei resuming the normal diet 

Plasma Lipid Phosphoius — On the noimal diet the changes weic vaiiabic 
and showed no definite trend except Rat S which showed a dccicase ftom 6 4 mg 
to 2 5 mg per 100 c c , oi Gl per cent If the aveiagc weie taken, there was a 
decrease from 4 7 mg to 3 C mg per 100 c c , oi 24 4 pei cent On account ot 
the individual vaiiations sliowii, peihaps no conclusions as to the decrease 
should be made 

On the low phosphorus diet, a small but leal decicase fiom 3 8 mg to 3 4 
mg per 100 cc, oi 10 8 pei cent, was shown On lesuming the noimal diet tlic 
original lev el w as rccov ered vv itliin three to six dav s 

Coipuscle Lipid Phosphorus —On the normal diet there was a definite in 
crease in the coipuscle lipid phosphoius in three out of four rats^ bloods The 
aveiage increase was fiom 14 3 mg to IS 7 mg per 100 e c , oi 31 per cent 



804 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Table II 


Hat Blood Analyses. Low Phosphorus Diet, Followed by Nor>[at, Diet. 
Hats Bled Every Three Days 




normal 






1 




DIET 

LOW PHOSPHORUS DIET 


NOR WAT. niKT 

DAY — > 


0 

(START- 










ing) 

Srd 

6th 

9 th 

1 12th 

loTH 

18th 

Body weight 

RiVT NO. 

5 

G 

7 

S 

9 

gin. 
332 
234 
219 
24G 1 

2SG ' 




gm. 

303 

220 

1931 

205 

265J 



gm. 

214 

237 

271 


Average 

203 ; 




1 237 


241 

Quantity of blood drawn 

5 

C 

7 

S 

9 

c.c. 

3.8 1 

4.5 1 

3.5 ' 

2.3 ' 

4.0 

C.C. 

4.0 
4.0 
2.5 
2.8 1 
4.0 ! 

c.c. 

3.8 

3.5 

2.5 

2.8 
4.0 

c.c. 

3.5 ' 
3.0 ! 

2.5 1 

1.5 ! 
4.2 ! 

MB 

C.C. 

2.5 
2.5 
4.3 ' 

c,c. 

2.5 

2.8 

4.2 


Average 

3.6 

mEm 

3.3 

3.0 

Hi 


3.1 

Hematocrit (red cor- 
puscles) 

5 

G 

i 7 

1 s ! 

i 9 ' 

per cent 

50.0 

49.0 
41.5 

34.0 

44.0 

per cent 

47.0 

39.0 
3G.0 

33.0 
41.5 

per cent 

43.5 

36.5 

34.5 

34.0 

37.0 

per cent 

40.0 

35.0 

35.0 

31.0 
35.5 

per cent 

39.5 
30.0 
.32.5 

33.5 
3G.0 ; 

per cent 

29.5 

33.0 

31.0 

per cent 

29.0 

36.0 

35.0 


Average | 

43.7 

39.G 

37.1 


.34.3 

31.1 

.33.3 

Plasma inorganic 
phosphorus 

1 

; 1 

5 

C 

7 

S 

9 

mia 

mg. per 
100 c.c. 
4.4 
5.3 
5.9 
5.6 
2.2 1 

jing. per 
j 100 c.c, 
4.9 

3.8 

4.7 

3.2 

2.2 

mg. per 
100 C.C. 
4.9 
3.7 
4.S 
2.4 
i 2.9 

mg. per 
100 c.c. 
4.2 

4.7 

4.4 

1.5 

2.6 

mg. pel 

1 100 c.c. 

5.5 

2.6 
6.9 





4.7 ! 

3.8 

j 3.7 

1 3.5 

1 5.0 

5.1 

Plasma organic acid 
soluble phosphorus 

5 

6 

7 

S 

9 

mg. per 
100 c.c.' 
0.5 

0.1 

0.2 

0.7 

0.9 

mg. per 
100 c.c. 
0.8 
1.6 
0.2 
0.6 

mg. pei 
100 c.c. 
0.9 

0.9 

0.6 

1.7 

0,6 

1 nig. per 
j 100 C.C. 

1 0.4 

0.9 
1.0 
0.9 

iing. per 
; 100 c.c. 
0.9 

1.0 

0.3 

1 2.4 

i 0.7 

mg. per 
100 c.c, 

0.3 

2.9 

i 0.6 

mg, per 
100 c.c. 

0.7 

1.5 

0.7 


Average 

0.5 

0.8 

0.9 

o.s 

1.1 

1 1.3 

1.0 

Plasma lipid phosphorus 

5 

6 

7 

8 

9 

mg. per 
100 c.c. 

4.6 
2.5 

3.7 
3.3 
3.7 

mg. per 
100 c.c. 

4.1 

3.1 
3.4 
3.3 
3.9 

mg. per 
100 c.c. 
3.2 1 

3.7 

3.5 1 

3.5 

3.5 

mg. per 
100 c.c. 

3.7 

3.8 

3.5 1 

2.5 

2.9 

mg. per 
100 c.c. 

4.2 

3.3 
2.6 

3.7 

3.0 

mg. per 
100 c.c. 

3.9 
3.0 
i 3.3 

mg, per 
100 c.c. 

3.7 

3.8 

3.9 


Average 

m 

3.6 

3.5 

3.3 

3.4 

i 3.4 

3.S 

Corpuscle inorganic 
phosphorus 

5 

6 

7 

S 

9 

mg. per 
100 c.c. 
4.7 
8.3 
2.2 
2 !s 

3.5 

mg. per 
100 c.c. 
4.0 

4.7 

3.2 

3.3 

2.7 

mg. per 
100 c.c. 
3.8 

3.8 

2.9 

3.7 

2.6 

mg. per 
100 c.c. 
3.5 
3.3 
3.3 

3.1 

i 

1 mg. per 
100 c.c. 

i 5.1 
j 4.4 
i 5.2 

rag. per 
100 c.c. 

4.4 

4.2 

5.7 


Average 

4.3 

3.6 

3.4 

3.3 

1 3.0 1 

i 4.9 

4.8 


•Average for last three rats =221 gm. 
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Tvble 1I~Cont’d 


DAV — > 

SOPMAL 

bIFT 

1 LOO pirosPHorus diet 

1 

[ _ 

S or MAL DIET 

U 

(ST VPT 
ISO) 

oPD 

I OTir 

OTIT j 

12th 

15th 

1{»TH 

Corpuscle organic acul 
soluble phosphorus 

1 

J^VT SO 

J 

I ^ 

I s 

1 

ling per 
' 100 c c , 
! COS i 
! 50 7 

57 3 

5b 0 

01 0 

mg per 
100 cc 
52 3 

58 3 
30 3 1 
017 ; 
IIS ) 

mg per 
100 cc 

40 2 

40 1 

03 S 

50 0 j 

mg per] 
lOfl c c 1 
52 7 1 
45 7 

52 7 

53 1 

mg per 
100 cc 
49 2 

45 0 
3S4 j 

57 0 

mg per 
100 cc 

30 4 
581 

75 1 

mg per 
100 cc 

30 0 
e0 8 

74 0 

\.\er igo 1 

50 0 

5'’ o 

50 4 

51 0 j 

47 5 j 

50 5 

o7 3 



nig per 

nig per 

mg per 

mg per 

mg per 

mg per 

mg per 



100 c c 

100 c c 

100 cc 

100 cc 

300 cc 

100 cc 

100 c c 

1 

5 

20 0 

IS 7 

14 0 

10 0 

13 1 



Corpu‘<cle Iipul 1 

G 

IS I 

173 

171 

324 

11 7 



phosphorus 

1 7 

11 5 ' 

11 S 

9 1 

. 12 0 

0 1 

12 7 

119 


! ' 

102 

IS s 

' 16 4 

1 17 0 

21 S 

! 10 S 

20 8 


9 ! 

10 0 

ISO 

1 

17 0 

17 9 

1 19 9 

22 4 


lA\erigC 1 

178 

17 0 1 

1 35 J 

14 11 

14 7 

' 10 5 

18 4 


On the phosplioius diet tlieie weie deci eases m four out of fi^e rats’ 
bloods The a\eiage doeicase ^\as fiom 17 8 mg to 14 7 mg per 100 cc, or 
17 4 per cent On icsunung tiu. uoimil diet the oiiginal le\el was ieco\eied in 
si\ dajs 

Vffect of Anesthesia — AVe ln\c not thoioughl} iiuestigated tlie effect of 
chloiofoim efliei anesthesia, but the results which we obtained foi tno lats fioni 
each of %\lneh wc took blood iMtli and i\itIiout anesthesia, did not larj more 
than vas usual in phosphoius values Deep and piolonged anesthesia, howevei, 
could be expected to cause a consideiable change Bolliger® found a decrease 
m the plasma inoiganic phosphoius from a value of 4 0 mg to a value of 1 0 mg 
per 100 c c m dogs one lioui aftei an hour of deep anesthesia The results of 
othcis, which he cites, aie not m agi cement \ comparison of published results 
fiom diifeieiit souiccs indicates that no account was taken of the effect of 
short peiiod anesthesia 

On tlie otlici hand, we found a stnking inciease in the phosphoius com 
pounds, both m the plasma and in tiie eoipuscles, when the lats were much 
frightened and shoued feai just pi ev ions to the blood diawing 

All of the bloods disclosed some hemolvsis, valuing fiom a tiaee in most of 
them to somewhat moie in seveial of them "NVe did not exclude anj bloods on 
this account 

While the low phosphoius food was not well liked bj the lats, thej did not 
lose their appetites and ate vvell 

DISCUSSION 

Table III piescnts a svnopsis of the aveiage changes in Idood phosphoius 
levels recoided m Tables I and II It was eonstiiictcd in ordei to show more 
readily the gioss changes that took place in tlie bloods 

Sloods Obtained Vndei the Konnal Diet— The plasma average showed no 
change, or, possiblv , a decicasc in the phosphoius compounds In the corpuscles 
there is shown definite inciease in the inorganic and the lipid phosphoius The 
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Table III 


Synopsis of Blood PiiospnorwUs Chanoes Presented in Tables I and II 



j RATS BLED UNDER NORilAL DIET 

1 RATS BLED 

UNDER LOW 


1 PHOSPHORUS DIET 


PLASMA 1 

CORPUSCLES 1 

PLASMA 1 

CORPUSCLES 

Inorganic phosphorus 
Organic acid-soluhle 
phosphorus 

Lipid phosphorus | 

Slight decrease (?) 1 

No change (?) 

Slight decrease (?) 1 

+28.0% 

No change i 

+30.8% 1 

-38.7% 1 

No change (?) 

-10.8% 1 

-30.6% 

-19.5% 

-17.4% 


inorganic pliospliorns cannot lie pictured as a source for the lipid phosphorus 
when these figures, and also the subsequent ones considered in relation to bleed- 
ing under a low phosphorus diet, are considered ; and there is no evident trans- 
formation of pliospholipid into inorganic phosphate. 

In reference to the corpuscles it is to be noted that the inorganic and the 
lipid phosphorus increase rather definitely. While this is not true for two of 
the rats (Table I) whose values were the same at the end as at the beginning of 
the experiments, it is true for the coiqiuscles of the other tvco rats. The average 
inci'ease for the four rats was 28 per cent. 

Although there are fiuctuations in the different bloods of the same rats 
(Table I), it is believed that the average represents a true upward trend, and 
tins conclusion is strengthened when we see that tliere was the same tendency 
for the lipid phosphorus of the corpuscles. The reason for these increases is not 
clear, but it is possible that it may be due to the influx of new red cells having a 
higher content of inorganic and lipid phosphorus. 

Bloods Ohfaioicd Under Low-Phospliorns Biei . — The inadequacy of the 
phosphorus in the diet is I’eflected by a very considerable decrease in the blood 
phosphorus compounds. No evident reciprocal quantitative relationship was 
revealed among them, however. Tlie changes which occurred were considerably 
different from those which took place in the blood of the rats on a normal diet. 
The decreases of inorganic phosphate in the plasma and corpuscles, 38.T per 
cent and 30.6 per cent, respectively, were veiy considerable. The decrease of 
19.5 per cent in the corpuscle organic acid-soluble phosphorus, while not so 
significant relative^, was, however, significant. It is thought by some biologic 
chemists that the substances from which this phosphorus (sometimes called 
‘‘ester phosphorus Is obtained, functions more in the nature of food material 
than the other fractions. Evidently this class of phosphorus compounds is not 
so much depleted as some of the others studied. 

The low phosphorus diet caused the rats to lose more weight than did those 
on the normal; the latter lost only practically the same as the total weight of the 
blood which was taken from them, an average of 1 c.c. to 2 c.c. of blood each day. 
That the dislike for the low phosphorus diet was appreciable is clear, since two 
rats which were kept on this diet but from which no blood was removed every 
three days, lost appreciably in body weight. The results obtained are presented 
under “results.’’ In general the consumption of the low phosphorus diet was 
observed to be good, though not as good as the normal. The work of other 
investigatoi’S indicates that the phosphorus of the food is a predominating fac- 
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tor ICramci and Ho^^laTKl," lor example, ^\ilen “woil-ang with growing lats lound 
that “a marhed improvement in weight follows the addition of phosphoius to 
the diet, other factors remaining constant ” 

It can he calculated from the results of our cxpciiments on the low phos- 
phorus diet, that if one fourth to one third of the total blood of the rats was 
removed at each bleeding, a total of approximatelj 75 or 80 pei cent of the 
original blood must have been withdrawn The loss of moiganic, organic acid- 
soluble and hpid phosphorus of the blood, howevei, was less than 40 per cent 
Thus thcic appears to be no question but that othex tissues furnished phos 
phorus to the blood All thice classes of phosphorus compounds which were 
determined weie partiallv replenished in the blood A discussion of the pos 
siblc immediate somees will not be undei taken here 

When it IS considered tint some phosplionis must have been excieted in the 
urine and feces dunng the experiments on the low phosphonis diet, the replen 
ishment from extravaseuhi souiecs must have been gieatei than at fii-st ap 
pearecl 

When we considci, in a geneial waj, the fluctuations of the three classes of 
phosphorus compounds m tlic blood it is evident that tlie food phosphoius is 
readiH utilized as inorganic phosphoius and readdv forms phospholipids and 
organic acid soluble phosphonis substances When this source of phosphorus 
fads m the animal, theie is only a limited endogenous suppb and as a conse 
quence tlie plasma and coipuscle phospJiorus decrease This indicates that a 
constant supply of phosphonis in the food is necessarv m older to maintain the 
normal levels m the blood How much if an>, damage lesidts to an animal if 
phosphorus is inadequate foi short pciiods is difficult to determine It mav he 
of consider able importance as a factoi in the etiologv of certain bodj conditions 
01 diseases, for example, in dental canes 

SUJUIARX CONCLUSIONS 

A teclmie for lepeated withdiawal of one fouith to one third of the total 
blood of rats js described This technie was applied to rats kept on normal and 
on low phosphoius diets The bloods were analyzed bj mieiochemical methods 
for the effects of such blood withdiawals on the levels and distributions of the 
pliosphorus compounds 

On the normal diet the lats recovered onlj a little of the weight which was 
lost bj blood Withdiawal Thev became anemic, as indicated bj the decline m 
the corpuscle volume The levels of the phosphonis compounds were not much 
changed although considerable individual variations in both plasma and coipus 
cles occurred 

On the low phosphorus diet the ints lost considerablj more weight than the 
weight of the blood which was witlidiawn Thej became anemic There were 
very marked i eductions in the levels of most of the phosphoius compounds of 
both plasma and eoipuscles liecover^ of the levels was rapid when the lats 
were returned to the normal diet. 

It was evident from the results on the low phosphorus diet that some 
phosphoius was transfeircd from the tissues to the blood 
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It is concluded that rats utilize food phosphorus for blood inorganic, or- 
ganic acid soluble, and lipid phosphorus compounds very readil.y, but that when 
the food source fails tliere is only a limited endogenous supply and as a conse- 
quence tlie plasma and corpuscles become depleted in this element. 

Tliere is little relationship between the classes of blood phosphorus com- 
pounds; the I'cady conversion of one into another was not evident in these ex- 
periments. A constant supply of phosphorus in the food is necessary in order to 
maintain the normal levels of phosphorus compounds in tlie blood. How much, 
if any, damage results to an animal if tliis element is inadequate in the diet for 
short pei'iods is dififieult to determine. 
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METHODS FOB DETEEMINING ERYTHROCYTE PERMEABILITY^ 


John Koopman, and I. David Falker, New York, N. Y. 


I N A STUDY of osmosis to determine whether partial hemoii^sis in lij^otonic 
solutions is due to complete liemoli^sis of some of the cells, or to pai’tial 
liemolysis of all the cells, several rapid tests were developed for determining 
the permeability of eiytlirocytes to any substance that does not react with them. 

Inasmuch as the evidence of penetration of substance into eiythroei^tes is 
tlie production of liemotysis, a consideration of the theoretical background is 
essential for a proper understanding of the fundamental reactions which take 
place in these tests. 

The nature of the reaction whieli takes place when cells hemolyze in water 
has been a subject of speculation for many years. One explanation of hemolysis 
in the presence of water is that,^ ^Hf the osmotic pi^essure of the plasma is 
lowered by dilution, the pressure within tlie corpuscle remains high, and water 
is absorbed by the cell. If tliis absorption is sufficient, the cell niptures and the 
hemoglobin is discharged.'' 


♦prom the Wassermann Laboratory of the Department of Health. 
Heceived for publication, July 2S, 19$ 5. 
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This explanation docs not suffice when the plienomenon of partial hcmoljsis 
IS encounteied A h} potonic solution added to a suspension of ezj throcj tes may 
not cause complete lienioljsis The cells that ha\c not been hemoljzed cloud 
the solution, and final h settle out TJie question ■which arises is, if the hemolytic 
agent, le, the diffcicnce in osmotic prcssine, is sufficient to hemol3ze some of 
the cells, why is it not sufficient to henioly ze all the cells? 

One explanation nliieh Ins been offeied to account for paitial hemolysis is 
that some cells aic moie lesistant than otlieis The same Kind of incomplete 
reaction is obtained nhen a nnmbei of bactein aie subjected to tlie action of a 
disinfectant Some of the oiganisms are Killed, otheis aie not 

Airhcnius^ mi cstigated both pioblcms and ins conclusions aic as follows 
“There is no doubt that cells in a sample of bacteiia oi red coipuscles possess a 
diffeient ponei of icsistanec to a delcteiious substance ’’ Brooks^ nntes 
similarly “In the case of hemolysis as well as in the case of disinfection it is 
not the fundamental leactiou but tlie diffeicnce in indnidual lesistance that 
detei mines the eouise of the process Paipait® and Saslow® aie of the same 
opinion Baron, ^ ho^vc^el, disagiees with this all or none idea and belie\es that 
hcmohsis is a paitial pioccss, i e , all the cells may lose some hemoglobin 

Those who belieie that hemolysis is a paitnl pzocess must demonstrate 
that cells do not laii ni then lesistince and also must explain why the cells 
remaining become fewer in number as partial hemohsis progresses The fact 
that they do become few ei has been demonsti ated bi Parpart ® 

The mateiial piesented heie leads ns to think that heniohsis is an all or 
none plienomenon and demonsti ates tliat cells in hypotonic solutions do not 
hemohzc because of the .ibsoiption of watei into the cells, but rathei because of 
the piessiac of the clectiohtes within the cells It is foi this leason that it was 
possible to devise the tests outlined hcie for erythrocyte permeability 

The er\'thiocytc solutions used wcic 5 pei cent suspensions of washed sheep 
cells in 0 85 pel cent saline 

When lee ofalOpei cent solution of urea m watci is added to 0 1 c c of 
these colls, they hemolyze immediately A 10 per cent solution of urea has an 
osmotic pressure in excess of physiologic salt solution but this excess pressuie 
does not keep the cells from hemoly zing It cannot be said tint the cells hemolyze 
because the uiea harms thorn m any way foi when tlie same percentage of urea 
IS added to plnsiologic salt solution the cells will lemam intact in this solution 
just as Jong as they do m the oidmary noimal saline Howeiei, after 
standing a few minutes m tins urea salt solution, the cells will hemohze immedi 
ately if they are suddenly subjected to fiutlier addition of a large amount of 
normal saline 

Some important facts ivill be disclosed if this phenomenon is examined 
quantitatuely Two tenths cubic centimeter of the cell suspension is added to 
0 5 c c of the 10 per cent solution of urea in 0 85 per cent saline When 3 c c 
of normal salme (without urea) aie added immediately , le, inthin a second or 
two, no hemolysis takes place When a minute or two is allowed to elapse before 
the 3 c e of saline aie swiftly added, the salt solution will cause hemolysis to take 
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place at once. When the urea solution has been in contact with the cells for 
several minutes, the rapid addition of 2 c.c. of normal saline vill cause partial 
hemolysis. When the nomal saline is added 0.5 c.c. at a time to the urea saline 
cell suspension with several minutes between each addition, no hemolysis will 
occur even after 3 c.c. have been added. 

An explanation of what takes place under these circumstances is the fol- 
lowing : 

When a water solution of urea is added to the cells, the urea enters the cells 
rapidly and the osmotic pressure of the urea within the cell soon equals the pres- 
sure of the lu'ea in the outside solution. The pressure of the electrolytes normally 
contained in the cells is therefore not balanced by any outside pressure and the 
cells hemolyze just as they would in water. 

When the urea is put in normal ph3"siologic saline, the circumstances arc 
somewhat different. The ui’ea enters the cell and again equalizes itself between 
the cell and the outside solution. No hemolysis takes place because the salts 
within the cells are balanced b^' the 0.85 per cent salt solution. If the cells are 
noAV overwhelmed b^" the sudden addition of ph^’siologic saline, the outside urea 
solution is veiy rapidty reduced in urea concentration. The effort of the urea 
within the cell to restore osmotic equilibrium is sufficient to burst the \valls and 
^’ause heraolj'sis. 

In the fii*st instance where the 10 per cent urea in water \vas added to tlie 
cells, the hemolysis was caused the pressure of the electrol 3 ^es normal^ pres- 
ent within the cells and not by the urea. In the second instance w'here the 10 per 
cent urea in 0.85 per cent saline was used, the hemol 3 'sis was not caused b 3 ' 
the eleetrol 3 i:es nonnalbv within the cells but by the pressure of the urea. 

Wlienever the salt solution is added to the cells before the nrea has had 
time to enter, no hemol 3 "sis takes place because decreasing the urea coneentotion 
of the outside solution does not change the internal pressure. Should 3 c.c. of 
normal saline be added slowi}- to the cells in the urea saline solution, the urea 
can leave the cells slowi 3 ", and its pressure is not sufficient to burst the cell w^alls. 
When the nrea is taken out of the cells more rapidh", the pressure may burst the 
walls of some cells and cause the resultant hemolysis. 

Thei’e are man 3 ’’ substances wiiich mil act in the same manner tow^ard red 
cells. The 3 " will penetrate the cell and upon removal from the cell the 3 ^ burst it. 
In general it may be said that whether or not they cause hemol 3 "sis when the}" 
leave the cell depends upon the rapidity with wiiich the}" ai'e removed from the 
cell as compared with the time it takes for them to enter, 

Gh’cerin shows this phenomenon to the best advantage. There is no im- 
mediate hemokvsis w’hen a 3 per cent solntion of gh-cerin in w"ater is added to 
the cells, for the osmotic pressure of the gh-cerin is greater than the osmotic 
pressure of the eleetrol}i:es within the cells. After the gl}"eerin has entered the 
cells and has equalized itself so that the cell content of gl 3 "cerin is equal to that 
of the external solution, there is no counterbalanced pressure for the electrolyte 
pressure in the ceDs and the cells hemolyze. When 3 per cent gl}"cerm in water 
is added to a cell suspension, it will be about five minutes before the cells will 
hemolyze. It takes that time for the gl}"cerin to enter the cells. 
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Cells suspended n\ a 3 pei cent solution of gljcerm m normal saline do 
not hemol} ze any more than cells hcpt in plain plij siologic saline If the cells 
m the glycenn saline solution are treated in the same waj as the cells in the urea 
saline “weie treated, it iviU be seen that uheu a large amount of noimal sabne is 
added, no hemolysis will take place unless the gljcerin saline has been in contact 
with the cells from e to ten minutes This is much longer than is necessary 
Mith cells in the niea saime The icason for this is that it takes much longei for 
the gljcenn to entei the cells Aftei a sufficient time has been allowed foi the 
glycenn to enter the cells, the cells hcmoljze immediately upon the addition of 
normal sabne The relatne permeability of the cell membiancs to \aiious sub 
stances can be easily detemmed by this method 

When the salt solution is added slowly to cells in a glycerin sabne solution 
m Older to permit the glycerin to leave the cells without causing hemolysi«J, the 
sabne has to be added much more slowlj than is necessarj for the withdrawal 
of the urea from the cells The gljcerm cannot lea\e the cells anj more rapidlj 
than It enters without ruptuiing them For that reason, unless the gljcerin 
concentration outside the cells is reduced \cij slowlj, the pressure of the 
glycenn withm the cells will cause the rupture of the cell membranes and 
hemolysis 

If erjthrocjtes were impel me able to glj cenn the> would not ha\e hemoljzed 
in the 3 per cent solution of gl>ccnn m water for the osmotic pressure of this 
gh cent! solution is sufficient to counterbalance the pressure of the eiectrobi;es 
in the cells When the molar weight of anj solute in water equals or exceeds 
the molar weight of sodium chlonde of normal physiologic saline, the osmotic 
pressure of such solutes is sufficient to prevent hemoljsis, excepting in those 
instances wheie crjthroejtcs are pemeabic to the solutes In these instances 
the rate of hemolysis is directlj proportional to the permeability of the erythro 
cytes to these solutes 

A third substance which entei s the cell still more slowly than glycenn is 
sodium chloride Wherever cells are suspended in saline of double physiologic 
strength, i e , 170 per cent, it wall be found that c\en after twenty four hours 
very little salt has entcicd the cells When such cells aie centrifuged, and the 
supernatant solution discarded, and a laige amount of 0 85 per cent salt solution 
is suddenly poured on them no hemolysis takes place The mtemal pressure of 
the cells was not increased by the 175 per cent salt solution even after twenty 
four hours* contact 

The glycenn experiment shows that the slowei a substance enters the cell 
the slower it must be taken out if hemolysis is to be avoided Inasmuch as 
sodium chloride enters so slowly, it is difficult to remoye it slowly enough to 
present hemolysis 

The problem of removing salts from cells without niptuic of the cell was 
solved by the use of 7 per cent sucrose After the exposure of cells to a solution 
of 7 per cent sucrose in water, they show an increased resistance to hemoly sis in 
hypotonic salt solutions Equal parts of whole blood and 7 per cent suciose m 
water were allowed to Tomam m contact at ice box temperature for twenty four 
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hours. The tubes were centrifuged and the supernatant fluid was removed. This 
was replaced with fresh sucrose solution. This operation was continued for ten 
da 3 ’'s and at the end of this time the cells had lost practically all of their salt. 
As a result of this prooednire, crDthrocyies could he added directly to tmter xoith- 
ourt undergoing the least amount of hemolysis. This is the first time this has 
been accomplished. 

As the process of removing the salts from the cells progi’essed, the successive 
sugar solutions were titrated for chlorides. Eacli day the amount of chlorides 
taken out of the cells b}" the sugar solution decreased luitil it was impossible to 
detect any. On each succeeding daj" it was also possible to suspend the cells 
in a sugar or salt solution of lower tonicity without producing any hemotysis. 

This experiment with sucrose explains why cells used for complement 
fixation tests remain intact over long periods of time when the whole blood is 
preserved with sucrose. It is not because the sucrose acts as a pi*eseiwative, but 
because the suciuse lowers the tonicitj’' of the cells hy the removal of salts. 

The fact that salt free cells may be suspended in water without undergoing 
anj’^ hemolj'sis confirms the opinion that liemogiobin alone exerts no osmotic 
pressure. The reason for the hemoglobin leaving tlie cells is therefore not due 
to a seepage through the membrane caused bj^ osmotic forces, but because the cell 
walls have been ruptured. It is also highlj’’ problematical whether a molecule 
as large as hemoglobin can leave an eiythrocj'te without impturing its cell wall. 

The reason that salts like sodium chloride can be removed from cells in 
sucrose solutions without causing hemolysis is that the pressure of the sucrose 
upon the cells counteracts the pressure of the salts within the cells so that the 
ceU membranes ai’e under no sti'css. The cell membrane is impemeable to sucrose 
but permeable to salt. As the salts leave the cells, the saline pressure decreases 
and less sucrose is nccessaiy to prevent liemolj^sis. 

The speed with which the salts can leave the cells without causing hemol 3 ’'sis 
is determined by the permeability of the cell membranes to them. These mem- 
bi*anes are so relative^ impendous to ])inaiy salts that it takes appiuximatelj^ 
ten dnys to remove the salts from the cells. The i^eason for the steadj’’ decrease 
in speed with which the salts leave the cells seems to be due to the fact that as 
the saline concentration of the cells diminishes, the saline pressure declines. 

When red cells are kept in contact with 6 per cent sucrose in 0.2 per cent 
saline, no hemolj^sis will take place. If eveiy twentj^-four hours the cells ai’e 
centrifuged and the supernatant fluid removed and replaced with fr'csh sucrose 
saline solution, in about a week these cells can be suspended in a 0.2 per cent 
saline solution \rithout any hemolysis because the saline concentration of the 
cells has been reduced to 0.2 per cent. Wlien these cells are placed in a 0.1 per 
cent saline solution, partial hemolysis results, i.c., some of the cells hemolyze; 
in wmter, hemob^sis is complete. From this it is seen that regardless of the saline 
content of cells, they hemolj^ze in solutions hj^potonic to them. When a solution 
is sufficient^" h 3 T)otonic to the cells, they all hemolj^ze. 

It is not so much the amount of substance that leaves the cells, but the 
difficultj’’ vdth which it passes through the cell membranes that determines 
hemolysis. Cells with a saline content of 0.1 per cent hemolj^ze when placed in 
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water On the othei hand, when cells in a 5 pei cent mea m uoimal salme aie 
taken out of that solution and placed m plain noimal salme, thtj \cij lapidlj 
lose piacticali) all of the 5 pei cent mea thej contain, jet thej do not hcmoljze 

r> / Perme tbihtj the coll nails to subst intros tcaMJ Og the cells \ 

* \Aniovmt of these aubstincea Ic’iMug tlie oelis ju a guen mten*il ot time/ 

R =: the inth\jilual cell resist inee to heinoljsia 


CONCLUSION 

An an.djsis oi tlie expeiimental matenal wliicli has been pieseuted heie 
causes us to think that hemolj sis is an all oi none phenomenon It also demon 
stiates that cells liemohze in iijpotonic solutions because of the piessiuc of the 
tlectioljtcs in tJie cells latlici than tiie absorption of watei bj the cells 

Se\eial methods foi deteimining ujthioejtc pcimeabihtj to anj substance 
luie become appaicnt as a lesult of the aboie e\peumentai woik Thej aie 

1 The substance to be tested is dissolved in noimal phjsiologic salme This 
salme solution is added to washed en tluocj tes If the cells aie permeable to the 
substance tested, aftei the substance enteis the cells, upon the sudden addition 
of a laige quaiititv of plain noimai plnsiologjc salme, hcmoljsis will take place 
Ilcmoljsis will take place onlv when after tiic addition of nomni saline the dif 
feicnce between the amounts of siibstanct outside and inside the cell causes suf 
ficicnt piessure within the cells to buist them 

2 When tlic molar weight of anv solute m watei eipiah or e\ceeds the 
molai weight of sodium chloude of noimal plnsiologic salme, the osmotic 
picssuie of such solutes is adequate to pi event hemoljsis, cNcepting m those 
instances whcie eijthiocjtes aic poimeable to the solutes In these instances, the 
late of hemoljsis is dnecth pi opoilional to the pcimeabilitj of the eiythro 
cjtcs 

These tests aie not applicable to substances wlucli eithci injure or fix the 

cells 
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THE LEUCOPENIC INDEX^ 


II. COXCERXING THE NaTUKE OF FoOD SeXSITIZATTON IX IXTRACTABEE 

Allergic Diseases 


Herbert J. RixivEL, ]\I.D., Kaxsas City, Mo. 


TN 1934 Vanghan^ published two reports concerning the diagnostic value of the 
A leucoc 3 d:ic response folloudng the ingestion of individual foods and designated 
the test as the leucopenic index. Subsequently, Zeller,- Gay/ and myselD re- 
ported upon the nature and value of this test in chronic asthma, gastrointes- 
tinal allergy, and the allergic diseases, respectively. 

While using the leucopenic index as a means of determining food sensitiza- 
tion in a number of patients with the various allergic diseases, several impor- 
tant observations were made. One of these, the more or less complete sensitiza- 
tion to all foods as evidenced by this test, is considered of sufficient importance 
to be dealt with in some detail. 


observations 

If a patient subject to hay fever or asthma is kept on a diet of only those 
foods producing a negative leucopenic index (postingestive leucocj'tosis) and is 
at the same time correctly treated for his inhalant sensitivities, there is usually 
rapid and, more often than not, practically^ complete relief of allergic symptoms. 
In those cases of allergy where food alone may be considered the primary 
etiologic factor, i.e., hives, headaches, and atopic eczema, one again finds rapid 
improvement when the diet is arranged upon this same basis. 

The observation of these facts in the early use of the leucopenic index 
stimulated the belief that one might, by testing all food groups, be able to ar- 
range a diet which would favorably affect all cases in which food was an etio- 
logic factor. Accordingly, a number of patients were tested with every food 
group, or 'svith all they eared to eat. These tests were started in October and 
finished in December, 1934. Subsequent to this, repeated tests were made with 
many of the foods, and clinical observations have been maintained in all cases 
during the following eight months. 

In the course of tliis study a finding of great practical importance was that 
certain individuals with intractable allergy did not have a negative leucopenic 
index to any food, or if they did have such a reaction, they were not able to 
maintain it after the food was eaten repeatedly. This observation is considered 
significant because of the fact that of the seven intractable asthmatic patients 
on whom this study was originally begun, poor results were obtained in only 
those instances where this phenomenon existed. 

•Received for publication, August 8, 1935. 
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The clinical impoitaneo and the natuic oX tins finding can best be ompba- 
si/cd in the detafied case records presented hcicmUi 

C\Sn RECORDS 

Fig 1 IS a coniposito graph of the leucocytic responses of the eleven patients reported 
m this paper These graphs arc niaOie bj ilividing the leucocytic lesponses into three general 
groups The group designated as the negati\e inOox consisting of those foods winch pro 
duced an increase of 500 or more white Hood cells, the indeterminate group being those witli 
less than 500 cells’ variation from the initial count Tho positne leucopemc index includes 
those foods producing a decrease in the white blood cells of more than five hundred cells 
The counts were taken just befort eating and twenty, fort\, and sixty minutes thereafter, 
and a composite cur^e was made for each of the three tipes of leucocytic responses 

Iix Table I the essential findings of the elc\cn eases aic presented Smee 
all tccogiuzed theiapeutic measures had been employed uithout good results 
and these patients a\eie eonsideicd intractable allergic mdniduals, discussion 
will be limited to the natuic of the leucopemc index and its clinical application 



0 £0 60 D 20 <0 60 

WINUTES 

Fie 1— Complete icucocjtic responses in ele\cn patients with intractable aUerg> The ordinates 
represent i OOO cells the ab'^cissac twenty minutes 

Case 1 — K fifty sue years old> first seen August, 1934 Asthma began fol 
lowing lafiuenza in 1932 and was of such seventy as to require between three to eigbteen m 
jections of adrenaUn daily during the past two years Six weeks of study vras deioid of any 
real benefit nor had it revealed any etiolngio factors except potk and milk 

Leucopemc studies were then made to ten common foods, tliree of wlueh, wheat, carrots, 
and eggs were negative The diet was limited to these foods and on the fourth day of the 
diet the need for adrenalin ceased The patient did not use the drug again for two months 
At that time a test was made to demonstrate the etiologic importance of pork, and asthma 
promptly returned Since then this patient has not had asthma except with new food tests 
or With known error in her diet A rccheck of her foods m Jfarch, 3935, indicated that she 
had been able to maintain the same type of leucopemc index after using these foods for 
Six months 
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The good results obtained in this patient by means of the leueopenic index 
prompted a similar study of seven intractable asthmatics in whom all ordinary 
therapeutic measures had been of no avail. This group of patients consisted of 
Cases 2 to 8 inclusive. 


Table I 

Summary of Important Findings in Eleven Cases of Intractable Allergy 

Case 1 was the original case studied by means of leueopenic indices; cases 2 to 8 in- 
clusive are the uuselected group of cases in which good results had not been obtained by 
regular diagnostic and therapeutic measures during the time indicated. Cases 9 to 11 are 
additional cases studied by means of the leueopenic index and are included as a means of 
illustrating the same feature in allergic diseases other than asthma. Good results means the 
patient was relieved of sjuiiptoins by specific food elimination along uith proper inhalant 
therapy (which of itself was ineffective) and that the diet was practical. Fair indicates 
75 per cent improvement was recorded by the patient, while poor indicates only slight 
improvement. 


RESUME OF FINDINGS 
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penic indices to govern diet 
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Good Poor Fair 


Case. 2. — Miss P. C., aged six, seen in September, 1933, because of asthma of three 
years’ duration, always worse in autumn. During thirteen months’ study it was determined 
that fifteen foods would produce astlima and that she was sensitive to ragweed and grass 
polleru The patient had been fairly well relieved until the onset of the grass pollen season; 
thereafter no improvement was noted in spite of the fact that she was given adequate pollen 
dosage. 

Lencopenic studies were made with seven foods, four of which were negative. The 
patient was placed upon a diet of these four foods. AVithin three days asthma ceased and she 
has not had a single attack during the past ten months except with either a food test or with 
error in the diet. New foods have been added until today she is able to eat some fifteen 
foods. She has been able to maintain a negative leueopenic response to the foods which 
originally agreed with her. 

Case 3. — C, L., fifty-one years old, came because of perennial asthma of five years’ 
duration. He had been found house-dust sensitive elsewhere. The patient knew a number 






RINKELf LEUCOPCMC INDEX 


817 


of foods which would provoke asthiui In the course of sixtoeu rnonthg’’ treatment, it had 
been pro\ed that 24 foods uould definitely increa'so lus asthma and that house dust injections 
were necessary in his treatment Leucopenic studies were made with twcUe foods, four of 
which were negatm A diet arranged upon tins basis produced immediate and complete 
freedom from svmptoms for about <ne week, then symptoms recuried A reeheck of the 
leucopenic indices indicated a positne inde\ m the ca-'c of one food and with its ehmuiAtion 
subsequent good results continued for “^ix mouths At tliat time he took evaporated milk 
because someone told him it might not cause asthma ‘Witliaii an hour he was wbeenng and 
required ndrcnalm at two or three hour intervals for fi\e days for relief of symptoms This 
was tlic onh need for adrenalin m eight months following the u e of the leucopenic studies 

Case 4 — Miss J i , aged si\ came beiause of asthma the year round for five years 
She had been treated lor a year with indifferent results Ltucopcnic indices were made 
with elcicu foods Since December, the patient has been witliout astinna except for 

four nttack**-, three of these being with new food tests, the other due to an error in the diet 
She has been able to maintain hei tolerance fir all foods originally negatne 

Case 5 — Mrs G R , thirtv thice rears old was seen on account of asthma fiom which 
«iho bad suffered *!inec two years of age There was con'^iderablc empliysema and chest de 
fornuty The usual studies were without benefit except to indicate tint milk and many other 
foods would prorolc seserc isthma Trial diets were not piaeticd due to the almost con. 
fitnnt wheezing (In a case like this a diary is almost useless ) 

Serenteeu leucopenic indices were made of wlich only potato and tomato were nega 
tiic She was requested to Inc on these two foods and during the three weeks that she ate 
potato and tomato Jicr astlmia ceased entirely and siie gamed six pounds At that time sho 
was given, foods with lositivc leucopenic indices and astlimn recurred Pork which had pro 
duced a positive leucopenic index in Iroremlwr and had been omitted since was then retested 
and found to give a negatne leucopenic in lex Siic was able to cat pork for two weeks then 
syonptoms recurred with eating it 

Tlus patient almost unncrsal "cnsitization to foods, her ihihty to remain free of 
Fyniptoms upon a diet of foods gi'mg negatne leucopeme mdices her inability to maintaiu 
a tolerance for foods taken constantly in liberal quantities as well as her ability to develop 
a tolerance to omitted foods are tlic mam pomts of interest 

CvSE C — Mr C D, aged thirty seien had ‘buffered with perennial asthma for twenty 
years The cereals were known to precipitate seiere asthma but no other specific cau'sc could 
be found for his almost constant syonptoms He was dismissed due to our failure to improve 
hia condition and then recalled for leucopenic studies in November, 1934 Tests were made 
to seventeen foods, five of which were negative A diet of those foods was given and a 
recheck was mtde within a week It was found tint he was unable to mnintam a negatiae 
leucopenic index to any of the^'C foods Treatment was therefore discontinued 

Case 7 — Miss P fe , twenty six yeara old, had suffoicd with petenunl asthma for fifteen 
years During the course of six months^ study it was found that 22 foods would defimtelv 
increase her symptoms Slic had by the usual therapeutic measures been rtlicvcd enough that 
the adrenalin dosage had been reduced from 6 to 8 per dav to 2 or 3 Leucopenic studies were 
made to thirty foods, seven of which wcio negative A diet airanged on tlus basis was fol 
lowed by improvement beginning in two days, and continuing for several days, when symp 
toms recurred again A recheck to all foods indicated the development of a positive leuco 
peme index in every case Treatment in her cix’^G was therefore irapo<5Sible upon the basis of 
specific eliramatiott 

Case S — ^ilr J H, aged forty one, asthma perennially since 191S In his ease it was 
definitely determined that cereal's would produce asthma, ns would potatoes, beans, and pork 
Treatment in hia case has been most exhaustive, his cooperation the be^^t, but without more 
benefit than to reduce his attacks from six to eight to one light attack daily 
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Nineteen leucopenic indices 'were made, four being negative. A trial diet was not 
effective, the leucopenic indices becoming positive within a few days to every food originally 
negative. In his case it ^Yas found that omission tended to give negative indices except with 
the cereals which were positive after two years’ omission. 

Case 9. — ^Alr. J. H,, forty-three years old, asthma perennially seven years. This patient 
was thoroughly studied by means of the leucopenic indices, a total of 39 tests being made. 
He was able to maintain a negative leucopenic index for the three months under observation 
to wheat, cabbage, and tea. The other 13 negative tests became positive after eat- 
ing the foods. In one case this change occurred within forty-eight hours. His results were 
only fair due to the limited diet. However, he has gained IS pounds and is not using 
adrenalin upon this plan of treatment. 

Case 10. — ^liss M. S., aged forty-two, was seen for perennial vasomotor rhinitis and 
hives of twelve years’ duration. Treatment was indicated with house dust and orris root 
extracts. Leucopenic studies were made vdth IS foods. Of the 8 negative tests, none re- 
mained so with constant use of the foods. Specific dietary measures being impossible, dietary 
alternation was begun two months ago. The patient has been practically free of hives during 
the past two months without medication except desensitization with the inhalants mentioned. 
Her results had been poor upon the basis of specific elimination, but were fairly good with 
food alternations. 

Case 11. — Mrs. C. IV., thirty-seven years old, had suffered with headaches for thirty- 
two years which had become practically constant for the past three 3 "cars. Leucopenic studies 
were started at once, 20 tests being made. There were seven negative indices. A diet was 
arranged upon this basis and the foods were rechecked after one month. It was found tliat 
all seven of the negative indices had become either indeterminate or positive. Therefore, the 
diet was limited to the more favorable reactors. There were 186 hours of headache over a 
ten-day period on a general diet compared to only 46 hours of headache in the same period 
of time while using a diet arranged with the aid of the leucopenic indices. Milk which had 
given a positive index was recently taken and produced severe sjnnptoms. 

COMMENT • 

It should be emphasized that in every instance these patients had previ- 
ously been treated and studied by every recognized therapeutic measure. In all 
the asthmatics, therapeutic trial had been made with those inhalants giving skin 
reactions with which the patient was in contact. Isolation in dust-free rooms, 
autogenous vaccines and gastrointestinal studies likewise had been made where 
indicated. 

The first point of interest is that in a series of seven severe asthmatic pa- 
tients who could not be relieved by ordinary diagnostic or therapeutic meas- 
ures, there were tliree who were promptlj^ cleared up on the basis of the leuco- 
penic studies. This fact is of considerable interest, in that of those relieved all 
were able to maintain a tolerance (determined by the leucopenic indices) for 
some foods which were used constantly. In contradistinction to this there 
were either no negative indices, or if they were originally negative, they soon 
became positive in those patients in whom the leucopenic indices were of no 
value. 

The second point of interest is the finding that about half of these intrac- 
table allergies react unfavorably to nearly every food. Our observation in this 
- series of patients has been similar to that of Zeller.^ The question of ^ whether 
or not the leucopenic responses arc specific in those cases where practically all 
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foods pioducc a positnc Icucopenjc indc\ Jins Jieen laised by Vaughan® This 
maj 01 maj not be tnie Foi tlic picsent, one can onij icpoit tlie fact that the 
condition does c\ist, and in its piesence, there has been tlieiapeiitie failure 
In these cases, the iinbilit> to maintain tolciance for a food, and the almost 
umveisal sensitization to food present an important problem in diagnosis and 
theiapj, and suggest a }og;ienl explanation for the cause of these intractable 
cases In these patients tJie protects c mechanism lias almost completely bioken 
down or become incffectnc TJiat the normal tendency is to icco\er is indicated 
by the fact that nith tlie omission of foods gning positive leucopeme indices 
the reaction tends to become negative again 

These obsci\ations ha\e not only enlightened us m the diagnosis of the 
cause of these intractable cases of allergy but ha\e also suggested more efficient 
means of treatment 

It IS e\idcnt that one has not ruled out the presence of food allergy m any 
gnen case unless lie can demonstiatc that the patient lias been limited to a 
diet of foods giving negative leucopenic indices 

Treatment upon the basis of specific elimination is the easiest and the most 
practical proeeduie in those patients who have the ability to maintain tolerance 
for foods taken repeatedly% whereas, m those lacking this ability, dietaiy alter 
nations, not elimination, are the theiapeutic method of choice 

CONCLUSIONS 

1 About one half of eleven patients with inti actable allcrgv gave positive 
or indifferent leaetions to piacficsilv even food 

2 Patients who give a negative lencopcnic indev to only^ a few foods rarely 
tolerate these foods when used constantly 

3 The prognosis in these seveic allergies was quite accurately determined 
by the patients' ability to mamtam tolerance for foods, which in turn was deter 
mined bv the leucopenic index 

4 These studies present an explanation for some cases of intractable allergy 

5 Specific elimination is not possible in all patients with intractable alleigy 

RErERENCCS 

1 Vaughin, Warren T (a) Food Allergens, III, The Leucopeme Index, Preliminary Be 

port, J Allergy 6 GOl, 1934 

(b) Further Studies on the Leucopeme Index in Food Allergy, J Allergy 6 78, 1934 

2 Zeller, Jlichxel The LeuXopemc Index in Intractable Asthma, 111 Med J 69 54, 1936 

3 Gay, Lee Petit Personal Commumcation 

4 Emkel, H J The Leuhopeme Index in Allergic Diseases Read Before tho Thirteenth 

Annual Meeting of the Association for the Study of Allergy, Atlantic City, June 11, 
1935 J Alleigy 7 Bo6, 1930 

5 Vaugliau, Warren T Personal Com mum cation 



SAFELY INDUCED FEVER THERAPY IN A DIABETIC INDIVIDUAL^ 


B. Y. Glassberg^ M.D., St. Loris^ ]\Io. 


TT WOULD appear that many physicians consider diabetes a contraindication 
A to certain forms of therapy designed to ameliorate other coexisting disease 
s^nidromes. In pailicnlar it seems widely thonght that indnced fever therapy 
is likely to result unfavorably. It is our feeling that the modern antidiabetic 
armamentarium is relatively so perfect that in skilled hands any other coexist- 
ent disease may be treated just as if the diabetes did not exist. For that reason 
the following case report of successfully executed malarial therapy in a diabetic 
person with paresis may be of interest, 

CASE REPORT 

M. B., male, aged forty-eight years. The patient first reported to tlie Aaron Waldheim 
Health Clinic in April, 1931, 'ndth the chief complaints of headache, occasional abdominal pain, 
and tenesmus. Otherwise the history was essentially unimportant, except that the patient 
specificaUy denied venereal infection. Physical examination revealed no important abnormal- 
ity except a barely palpable spleen. The urine contained much sugar but no albumin or 
formed elements. The glucose tolerance curve was diabetic in type; the patient was placed 
upon an antidiabetic regime without insulin. Two months later when he complained of tjpical 
girdle pains, a Kahn test, inadvertently omitted in the earlier examination, was found to be 
three-plus, on repetition^ four-plus. He was referred to the St. Louis Municipal Dispensary 
for antisyphilitic therapy. In October, 1932, the patient presented the picture of an acute 
toxic (arsenic) hepatitis with jaundice; this cleared up without special treatment and areenic 
therapy was cautiously resumed in June, 1933. The diabetes which up to this time had been 
adequately controlled without insulin, became more severe as manifested by continuous gly- 
cosuria and rising blood sugar levels. At the patient's insistence insulin was postponed until 
March, 1934, when a blood sugar persistently above 150 mg. per cent made its use seem very 
wise. The next month paretic manifestations appeared and the patient was placed in the 
Jewish Hospital for study. Blood Wassermann (cholcsterinized and noncholesterinized antigens) 
and Kahn tests were four-plus. The spinal fluid showed a four-plus Wassermann in both 
antigens and the Kahn test was three-plus; the colloidal gold cun’e was 1-1-2-3-3-2-1-0-0-0. 
Dr. Sidney I. Schwab, the neurologic consultant, made a diagnosis of paresis but advised 
against malarial therapy on account of the diabetes. The patient was theiefore discharged from 
the hospital on essentially the same diet as before with a daily insulin requirement of 35 units. 
In response to our insistence Dr. Schwab consented to send the patient back into the hospital 
for malarial therapy. 

Accordingly the patient was readmitted into the hospital on Aug. 2, 1934, and placed on 
a diet of protein 60, fats 100, caibohydrates 150, and 55 units of insulin (divided 20, 15, 
and 20). Five cubic centimeters of malarial blood were injected intravenously and the follow- 
ing dny S c.c. were given. On August 8 the first chill occuned with a rise in the rectal tempera- 
ture to 102° F.; on the following day another chill occurred and the temperature rose to 
105.4° F. Thereafter he had chills everj' second day until August 15 ; from the fifteenth to the 
twenty-first he had daily chills with the highest rectal temperature recorded as 106.8° F. After 

•From the Diabetic Division of the Aaron Waldheim Health Clinic. Jewush Hospital. 
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the tenth chjll qmrune ms gnca to cure the ni'ilirnl infection The pntient ^ns cli«ichorgect 
from the hospital three days tiieicifter on a diet of P GO, F IGO, C 100 with 60 units of 
insulin (divided 25, 15, and 20) each day 

The dial)ctc«i was controlled during this course of treatment hj a plan previouslr de 
scribed Glassberg J TJie original or nmintcnance insulin requirement uas determined in 
this manner tn addition, it A\as felt that a definite insulin leqmremcnt could be determined 
in esscntiall} the «anie manner to combat the ln’pe^gl^eemla induced bj the hyperpjre\ia 
TiienU units of insulin was gnen at the time of the first chill and the blood sugar two hours 
later was 171 mg per cent Aecordmglj the insulin at the time of the next eluH was m 
created to 25 units and because tlie blood sugar was 182 mg per cent two hours Hter, the 
chill" insulin dose was increased to 45 units In view of a rising blood sugar level the 
daily mamtemnee insulin dose was increased to 75 units (duidcd 25, 15, 20, and 15, the last 
at 8 PM ) On this regime the patient's diabetes was adequate!} controlled as eiideneed b> 
the fact that of 10 blood sugai determinations made it lanous times only one was above 
200 mg per cent (222), the rest 'varied between JOS and 188 mg per cent TJioie were no 
hvpoghcemic reactions ^\lllle ghcosuria was a not infrequent occurrence no attention was 
paid to it m view of the better control possible from blood sugar observations On the 
regime prescribed for the patient at discharge from the hospital the blood sugar two hours 
after breakfist was 127 mg per cent The blood Kahn test was still four plus 

The patient continued undei observation in the clinic where a steadv decrease in the 
insubn requirement was demonstrated bj falling blood sug ir levels, seven weeks after dis 
cliargc from the hospital (seven and one half weeks after the last chill), the insulin require 
ment was 40 units each daj , jt Ins since continued at tins lev cl * V, hen one recalls that the 
daily insulin requirement befoie lever tlierapv was 35 units, it becomes evident that the 
induced chills had no deleterious effect upon the diabetic process The paretic mnnifesta 
tions showed some improvement 


DJSCtSSJO'^ 

In an eailiei papei' I e\picssecl the opinion tliat the maintenance insnbn 
requiiemcnt could be simph dcteimincd In the following mathematical foimula 

Blood sugar (preferably 2 hr weight in kilos Available glucose m diet 

after breakfast) ^ ^ _____ + - - 

iOO 2 4 

To determine tlie ‘'cluir' insulin leqiiiiement, the fiist half of the formula 
was used except that the blood sugai two hours attci the chill is substituted foi 
that two hours aftei bieakfast As pointed out in that papei, onl> 80 per cent 
of the calculated insulin dosage is gnen in oidci that a safct\ factop may be 
piesent and until latoi blood sugai obsenations show the need of modification 
of that dosage Wlnlc it would he possible to show the successive steps by which 
the insulin requuemont in the case leported was dctoimined, it would seem 
simplei to picsent a biicf lesume of tlie case and tlie foimula which was used 
to control adequatob the diabetes It mav be added that this foimula has given 
me uniform satisfaction in detei mining tlie insulin requuement of manv com 
plicated and uncomplicated diabetic problems 

SUMJIABX 

A case leport is pioseiited showing the case with which the diabetes was 
conti oiled m a paietic patient given maiaiial therapy The opinion is expiessed 
that the piesent antidiabetic aimamentanum should enable the qualified phy 

•Now t'vrentj one months after fever therapj the dally insulin requirement is ftve units 
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sician to treat coexistent complications as if the diabetes did not exist. A for- 
mula which the writer has found invaluable for this purpose is presented. It is 
to be noted that the induction of 10 malarial chills in this patient had no dele- 
terious effect upon the course of the diabetes. 
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THE SELECTIVE ELIMINATION OP NEUTRAL RED TPIROUGH THE 

GASTRIC MUCOSA* 


Experimental Approach 


Samuel jMorrisok, i\LD., Raymond E. Gardner, Sc.D., and 
David L. Repairs, jM.D., Baltimore, Md. 


I N A previous publication^ we have reported the elimination of a large series 
of dyes through the gastxac mucosa. In that communication the variation in 
results obtained by other investigators was discussed. In this present work we 
have chosen neutral red as an exemplar}^ dye ivith which to demonstrate the 
selective elimination of dyes through the gastric mucosa, yet not all dyes need 
necessarily to be eliminated by tlie same mechanism. j\Ioreover, the staining 
properties of dj^es in fixed tissues may be entirely different from those in living 
tissues, since vital staining is not fixed tissue staining. At one time we thought 
there was evidence that basic dyes stained certain cells (parietal or oxyntic), 
while acid dyes stained other glandular tissues (peptic cells). In another 
study we thought acid or basic dyes may select either peptic, parietal or mucous 
cells for selective elimination, hut this observation was not borne out in later 
experiments. The difficulty about the problem is that vital dyes cannot easily 
be fixed in situ. Also, a cell may be in the process of dying, or even dead, when 
first taking up the stain. These make a difference in the color of the dye, the 
reaction of the ceil, the depth of staining, and the ability to hold the stain. 

It has been seen that Dawson and Ivy- observed several dyes, of which 
neutral red is the best example, can be detected by microscopic examination to 
be passing through the parietal cells as the secretion in the canaliculi is ren- 
dered conspicuous by the dye; other dyes which are liberated more slowly can- 
not be detected witli certainty in any part of tlie mucosa. Although the con- 
clusion is reached that the parietal cells arc the cells chiefly concerned in the 
elimination of dyes by the gastric mucosa, it is argued that ''in an organ with 
such diverse histologic structure as the stomach it is difficult to be positive that 

•From the Department of Medicine (Gastro-Enterologr^O. University of Maryland, and the 
Department of Immunolo^^ and Department of Surgery, Johns Hopkins University. 

Keceived for publication, August 15, 19S5. 
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all dyes are being eliminated by the same cells That is, some dyes may pos 
sibly be eliminated through the panetal cells, others through the chief cells or 
mucous cells Furthei , the fundic mucosa ma3 not be the onlj^ poi tion of gastric 
mucosa uhieh participates in the elimination of dyes The pjloric mucosa maj’' 
also be actne It has been assumed bj seieral workers that the fact that dyes 
aic not eliminated bj a resting mucosa, but pass out through an active one, is 
sufficient eiidence that onlj the fundic mucosa is imohed in this process 
and Ojama (1921) have shown, houever, that the noimal stimulus for the acti 
lation of the pjloric mucosa is gastric juice, especialh its acid component Ae 
coidingl^ in a resting stomach, i o, one iihich is not actiiely secreting aeid, tlie 
pjloric mucosa ma'v also be mactne The wide variation in the time required 
for dilfeient djes to appear in the pouch might tlieiefore he explained on the 
ground that some dj es arc eliminated b^ one t\ pe of epithelial cell and others 
bj a different tjpe of cell 

Kobajashi^ also comes to the conclusion that the elimination of djestuffs 
can bo explained b'\ the secretoij function of the gastric glands, especialh of the 
panetal cells, vhieh manage the secretion of hjdrochJone acid He uas able to 
show that when the panetal calls secrete HCI in a high concentration, thej’’ 
seciete d’testuffs in a relatiich hige quantitj , there was a parallelism between 
the two which was not true of pepsin There was a tendencj for the speed of 
decrease in the concent! ation of chestuffs to occui more lapidly than that of 
the acid but this was due to the fact tliat the djestuffs were eliminated from the 
Iner, the kidnejs and othci organs, and the concentration of them in the blood 
decreased lapidl} 

Henning,^ bj direct microscopic study, concluded that djestuff excretion is 
a function of the fundus glands, and that the antium glands do not participate 
He finds that the excretol^ function of the gastiic mucosa is connected with the 
secretorj function, since it can be elicited in secictoij lest, bj means of secre 
toij stimulants (histamine) 

In our work we were actualh able to fix the iieutial led m the piiutal 
cells, something which had not been done befoie ” The stain was definiteh con 
fined to the ox's ntic, parietal, oi acid secreting cells It is interesting th it 
Dodds, Noble and Smith® Into found that the posterior lobe of the pituitan 
contains a substance capable of inducing a se\ciL lesion of the acid beaiing aica 
of tlie stomach If the diiect toxic action on the cells of the acid secreting aica 
of the stomach became general an important experiment could be performed 
with neutral red for under such conditions neutral red should not be eliminated 
This would add anothei coiiMneing experiment to pio'^c the specific elimination 
of neutral red 

The steps which lead to our success in fixing neufial red m the parietal cells 
aie important to i elate Since the stomach is acid in leaction, it was decided to 
bring an aqueous oi saline solution of neiitial red in contact with hjdioehlonc 
acid and then to add \arious othei agents When piceipitates formed, that 
combination was considered a possible means of fixing neutral led in the gastric 
wall for most of the agents weie lealli fixing agents At the same time the 
effect of excess HCI, distilled watei and etlnl alcohol weie dctei mined In this 
mannei it was found that 3 pei cent K CiO^ saturated picric acid, 5 per cent 
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and 10 per cent ammonium molybdate, 2 per cent aqueous solution of potassium 
fen’ocyanide, 1 per cent phospliotungstic acid, Zenker’s solution, KMnO^ (1 per 
cent), Benin’s solution, pliospliomolybdic acid, bichloride of mercury, saturated 
solution of chromic acid, acid fuchsin (1 per cent) and Lugol’s solution all pro- 
duced precipitates unaffected by excess HCl, distilled water or ethyl alcohol. 
Ferric ammonium sulphate (10 per cent), formalin (40 per cent), gentian violet, 
glacial acetic acid, potassium ferrocyanide (2 per cent), trichloracetic acid (1 
per cent), and sodium phosphate (10 per cent) produce no precipitates Avhen 
subjected to the same reaction. Neutral red (1 per cent) in the presence of a 
saturated solution of bicarbonate yields a reddish precipitate which remains 
when distilled water, ethyl alcohol and methyl alcohol are added to separate por- 
tions but disappears when HCl is added to excess. Light green gives a faint 
precipitate with 1 per cent neutral red Avhich is hardly affected by distilled 
water, 1 per cent HCl and methyl alcohol but is diminished by addition of ethyl 
alcohol. Xylol and acetone Avere also tried for their effects on these different 
reactions because the^^ are used in the process of fixing tissues, and except in the 
soda bicarbonate reaction (in which the precipitate dissolves) the reactions are 
essentially the same as ivitli Avater and the alcohols. Chloroform did not mix 
with 1 per cent neutral red (aqueous solution). Certain complicating x'eactions 
occurred such as the solubility of the precipitates formed Avith Lugol’s, satu- 
rated picric acid and potassium bichloride in alcohol on standing and the pro- 
duction of thin thready crystals by neutral red added to tap AA^ater after a fcAV 
hours ; the latter change does not occur AAdien distilled AA^ater is used. 

After these preliminary observations 40 c.c. of 1 per cent neutral red Avere 
given intraA’enously to a dog (1214 pounds) and as the dye came through the 
stomach (about one hour seemed the opportune time in most animals) blocks of 
tissue were taken and immediately placed in the various fixing solutions (3 per 
cent K. bichromate, 1 per cent phosphotungstic acid, Bouin’s, sat. solution 
chromic acid, Zenker’s, formalin, a phosphomolybdic-formic-acetic acid formula, 
1 per cent phosphomolybdic acid, solution A B, Zenker’s Avith 15 per cent 
formalin (fresh), satui'ated picric, Zenker-formalin (old) HgCL and in the fol- 
loAA’ing nonfixing solutions (1-sat. sol. soda bicarbonate, 2-2 per cent K ferro- 
cyanide, 3-Lugol’s, 4-acid fuchsin 1 per cent, and 5-Am. molybdate 5 per cent). 
These latter were then placed in absolute alcohol (1, 2, 3, 4, 5), mercuric bichlo- 
ride (1, 2, 4), phosphotungstic acid (1, 2, 3, 4, 5), phosphomolybdic acid (1, 
2, 3), and the phosphomolybdic-formic-acetic acid formula (4, 5), Both these 
groups Avere carried through to paraffin. The color (of neutral red) remained 
onl}^ in the mercuric bichloride, phosphomolybdic acid 1 per cent, Solution A-B, 
phosphomolybdic-formic-acetic formula, Bouin’s and phosphotungstic solutions. 

Sections, studied carefully, Avere not A^ery convincing so far as localization 
of dye was concerned and although the same experiment Avas repeated many 
times it Avas finally concluded that this Avas not the correct approach to the 
problem. Attempts to cut frozen sections of unfixed blocks of tissue containing 
some neutral red AA^ere also not successful. Babbits Ai^ere substituted for dogs 
but their stomachs stained much less satisfactorily because, for one reason, it 
was difficult to keep them empty (saAvdust often present). Occasionally a Avell- 
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Stained stomneli was obtained but evccpt for some blocks wKieb bad been placed 
m zmc acetate (15 pei cent) in Rincei’s solution, fiozen, cut ficsh and e\am 
jned immediatelj , -veij httle of debuite Aalue was leanied E\en tbtse fiozeii 
sections showed onh tint the stem was moie concentrated m muscles and sur 
face cells, nowhere A^as it dense and onh beie and thcie were a few granules 
seen and foi the most pait the stain was diffuse Coxintei staining (hemotoxA Im 
so as to get eontiast witli neutral red pigment) A\as tned but nothing of sig 
nificance A\as learned Cedai oil was used also 

It was then decided to stud^ the pioblem wUli the aid of PiaIoa pouches 
and a senes of these weic made in dogs Among the hist dAcs tested Aiere new 
tral led and Congo led Both came tluough the pouch mucosa Congo icd turns 
blue when placed in tiie pouch Tiipan blue and light green did not come 
thiough TwentA cubic eentmietois of I pei etnt mcthjleue blue, injected mtra 
Aenoush, appealed in tlie pouch in ten minutes nid continued to be eliminated 
for one Jmui Alkahne dies on the whole seem less toxic It is intei esting that 
light gieen and mctlnl blue coloi the mucous membranes of the mouth tongue 
ejes, etc , but do not come thiougli the pouch Tiieiefoie the fact that mefhjtene 
blue does come tiuougli tuinot be exphuned on the basis of its geneialized pei 
meation of tissues New metlulciic blue was eliminated but did not stain tissues 
as methjlene blue did The reactions of other dAcs ha\e alreadj been sum 
maiized m a pieiious communication 

The 1 C AAas some difficult \ in pi e\ on ting gastiic digestion aiound the Pa\Io\ 
pouches The substitution of gasti ostomies was not satisfaetoi'j because the 
duodenal reguigitation uiteifeicd with the accuiatA of mucosal elimination of 
dAe The feeding pioblem was also not as simple as with PavloA pouches 
ToAAard the end of the couise on opentne surgei’j Avhen dogs were sacrificed 
AAO had the oppoilunitj to inject dogs and obsoi\e the open stomach diicetlj 
In other words, these weie not poucli obstnations 

It IS interesting that basic fuehsm coloied mucous membranes and skin but 
did not definitely come fhiough tlie stomaeJ) TJie die was acia toMC and pro 
dueed shock m the animals Upon lecoverj phenohulpiimdopheiiol A\as injected , 
it was not toxic noi did it come tluough, but when it was repeated aftci being 
alkahmzed with NallCOs basic fuehsm was obsei\ed to be elirnimted OAcn 
though onlj the alkalinized phenol sulphindophenol was injected As alieadj 
noted these animals leceiAing basic fuehsm seemed to haAC then secreting 
mechanisms paraljzed temporaiih h\ that dje foi other dACS In these animals 
there Avas temporaij cessation of digestion of the abdominal wall due to the 
absence of gastric sccietion These secretions gradnallj returned It seemed 
that the I asic fuehsm had accumulated and come through latci As the secietion 
of digestive juices returned, aciditj mei eased and Congo red papei was again 
changed to blue Histamine was capable of piodueing a moderate acid flow 

All the stomachs obtained vreie studied after sectioning but none weie cn 
tirelj sattsfactoij except foi those fixed in Susa Awhich held the coloi These 
sections definitelj showed the neutral red It was apparent that the pjlorus 
and fundus were distmctlv demaicated bj the neutial led, the fundus stains 
very well, the pjloms much less so (later we concluded that this was due to 
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regurgitation of stain from the duodenum for when a ligature was placed at the 
pyloro-duodenal juncture it was not seen) ; there was no staining of the cardia 
of the stomach. The small intestine stains brilliantly, especially the duodenum; 
the pancreas stains well and xerj much less so the large bowel. Urinary sys- 
tem organs and liver cany the d 3 ^es abundantl 3 ^ 

Following a routine study of smaller laboratory animals, we decided upon 
the white rat as an excellent animal for this work, since the observation was 
made that the fundus was definitelj^ demarcated after the injection of neutral 
red. The stomach, too, was small enough for fixation in its entirety. The ques- 
tion of fixatives again arose, but since PfuliF had reported such excellent suc- 
cess with the ^‘Susa’’ mixture of Heidenhain in retaining trypan blue, we de- 
cided to attempt its application to neutral red. According^ the whole stomachs 
of rats (starved for tAventy-four hours) were fixed after the injection of 1 c.c. 
intravenously of 1 per cent aqueous neutral red in the '^Susa'^ mixture (cor- 
rosive sublimate 4.5 gm. ; sodium chloride 0.5 gm. ; distilled water 80 c.c. to 
wliich was added immediately before use — ^trichloracetic acid 2.0 gm., acetic acid 
4 c.c., and formol 20 c.c.). Thej’ Avere then transferred from the fixative di- 
rectly to 90 per cent alcohol and during the course of the same day through 
absolute alcohol. The stomachs Avere then carefully cut through longitudinal^ 
and passed into carbon disulphide, and then into a mixture of equal parts of 
carbon disulphide and soft paraffin. After eight to twelve hours in soft paraffin 
the hah^'es were embedded in hard paraffin. Complete serial sections were made 
at 5 to 7 microns, alternate sections being stained with phloxine-methylene blue 
as a control on localization of the parietal cells. The experimental sections of 
neutral red Avere carried through the alcohols, cleared, and mounted in neu- 
tral balsam. 

Examination of these sections shoAved that it was possible to retain the 
neuti'al red dj^e, not as pure red but as yelloAvish red, Avhieh could be readily 
detected in the canaliculi of the parietal cells. The localization of the neutral 
red granules corresponds exactly with the anatomic distribution of parietal 
cells in the phloxine-metliylene blue preparations. 

White rats u^ere also used to study the seleeth^e elimination of neutral red 
by severing the stomach at the duodenum and at the cardio-esophageal juncture. 
The observation was made that the fimdus stained most highly. The stomach 
was also severed at the fundic-pyloric juncture and at the cardioesophageal 
juncture. In these instances the duodenal stain regurgitated into the pjdorus 
making it appear as if the dye were eliminated through it. Efforts Avere made 
to interfere Avith the blood supply to varying degrees; the more complete the 
interference, the less the amount of Aye eliminated. The localization of the 
neutral red granules corresponded exaetty Avith the distribution of parietal 
cells. If the cardia or pjdorus seemed to contain stain in the gross, microscopic 
examination disclosed a fcAV parietal or oxyntic cells to account for it. Hira- 
hayashi’s^ experiment, in which 0.5 per cent silver nitrate was found to prevent 
dye elimination and at the same time allow acid secretion, could not be verified 
either in the rat or dog. On the Avhole, the Avhite rat proA^ed to be a far more 
satisfactory experimental animal than either the dog or rabbit, although the 
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Pavlov pouch work in the dog could hardly have been done in the rat. On the 
other hand, the wliite rat’s stomach is so small and so well demarcated anatom- 
ically (in the gross) that it allows veiy satisfactory observations of dye climina- 
nations to bo made. It also is more dcsiiable than the dog’s stomach for sec- 
tioning and microscopic study because the whole stomach can be sectioned in 
one block. This allows for an absolute elimination of parietal cells under the 
microscope. Such work lias been done in the human being by Radasch®' and 
Berger.'^ 

SUMMARY 

By the use of “Susa'’ mixture of Heidenhain, neutral red granules w’ere 
found to be selectively eliminated by the parietal cells of the white rat’s and 
dog’s stomachs. The importance of this observation becomes apparent when one 
considers that neutral red may bo used ns a test for true achylia and that its 
mechanism of elimination may aid in elucidating not only the pathologic changes 
in true achylia but in pernicious anemia as well. 
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THE IMPORTANCE OF THE OXYNTIG CELL IN 
PERNICIOUS ANEMIA^' 


Samuel Mokrison, ]\LD., Baltimore, Md. 


' I ^HE story of pernicious anemia has become a familiar one to the medical 
A profession. The gravity of the disease prior to 1926 was so well understood 
that a diagnosis of pernicious anemia was synonymous with death within a 
certain period of time except in those few cases fortunate enough to have re- 
missions (even to this day not clearly understood) of long duration. 

It is remarkable in the light of our present knowledge that so many of the 
early writers suspected the etiologic significance of the stomach in this disease 
even though during the same pciaod every other possible etiologic agent and 
mechanism was at one time or another alluded to as of primaiy importance. It 
was maintained by ceilain investigators that all cases of pernicious anemia 
could not be explained on the same basis and this is also more or less realized 
todajL 

Through the maze of developments in the stud}^ of peimicious anemia 
many noteworthy contributions have apparent^" been forgotten. Among these 
is the excretion of neutral red as a differential test in the diagnosis of true and 
false achylias. Since pernicious anemia is the disease most constantly asso- 
ciated with true achjdia, the neutral red test is valuable not only as a diagnostic 
measure but in the elucidation of another step in the mechanism which results 
in peniicious anemia. It has been repeatedly shown by other writers that 
neutral red is not eliminated by stomachs of patients with peniicious anemia. 
Ji. review of tlie literature pertaining to this obseiTation establishes it as re- 
liable, for the dissenters are few and their work easiU" criticizable. Moreover 
our own experience would lead us to believe that neutral red is not excreted 
through the stomach in peniicious anemia. In some instances regurgitation 
from the duodenum must be considered or the position of the tube in the stomach 
carefully studied. ^Yhen a routine procedure is adopted these disturbing fac- 
tors are minimized or entirely eliminated. 

We have been able to demonstrate that neutral red is eliminated selec- 
tively by the oxyntic cell of the stomach. It has also been shomi that its 
quantitative excretion runs parallel vdth the hydrochloric acid secretion, i.e., 
it appears earlier and is excreted in larger quantities in liyperchlorhydrias than 
in hypochlorhydrias or normal acidities. Neutral red exci’etion also differ- 
entiates true from false achylias because it appears in the latter but not in the 
fomer. These results liave been so definite that tlicy liave been used clinically; 
the correlations were made on human beings. 

•From the Department of Hetlicine (Gastro-Enterologr>’), Univeisity of Maryland. 

Received for publication, August 15. 1925. 

828 



JtOURISON OVWTIC CELT IN PEKMCIOUS ANEMIA 829 

It Mould appeal fiom the studies o£ Castle, Colm and then collaboiatois 
that the intrinsic factor is entnely indcptndeiit of the hjdiochioiic fi action 
of the gastiio contents Thoiigli doubtless this is tine, our woih leads us to 
believe that the intiinsic factor is a pioduct of the oNjuitic cell, not onij be 
cause its secretions paiallei each othci in the ovoinlieimmg majoiity of eases 
of pernicious anemia but also because ncutial led is eliminated b} the ONjmtic 
cell and is at the same time absent onij m tiue aclijiia, which is the type of 
achylia without which the diagnosis of pernicious anemia is made wth great 
hesitation It is definitely laiowii that neutial led and liydiochloiic acid aie 
concerned with the oxjntic cell, and now it would seem to follow that the in 
tiinsic factor is also a pioduct of that cell Weie tins a fact one may ask 
why at autopsj the oNjntic ceils so often appeal noimal Foi this thcie is no 
moie adequate e\pIanation than m diabetes in which the islets of Langcihans 
ina\ be ^ust as plentiful as e\ei and yust as nonual so fai as stammg icaetions 
aie concerned Ho\ve\ei, we laiow too little about the \aiaous gianules in 
oxjntic cells and we aie not piepared to sa\ yet whether theie is a definite 
gioup of gianiilcs associated with the uitimsic factoi Wc also know too little 
about the detection of cell sclerosis oi cell senility, botli factois winch would 
influence cell sccietion We do know in the case of lonal physioiog\ that 
all kidney glomenili do not function all the tunc, tins im^ also appl\ to the 
oxvntic cell oi the islet of Langoihans What it is tliat destioys the Iiydio 
chloiie acid and intimsic secietions of the o\^^ltlc cell so that the reaction 
IS not re^emible is still to be digco%eicd It lias been sud tint stomachs in 
some cases of pernicious anemia ha\c been found to itseeiete both inlimsic 
factoi and hydrochloric acid but the woik is as \ct ncithei eomincmg noi 
acceptable Theiefoie it would seem tint a gcueial destnietiou (not m appeal 
ance but in ability to sccicte) of o\jiitic cells (both gastiic and abeirant) 
occurs, lesultmg in peinieious anemia This is the nsinl mcohanism 

Accoiding to Hurst, gastritis is n common disoidei and leads to many 
moie sciioiis gastnc distui bailees among which is penneious anemia To ns 
It would seem that the o\yntic coll (piobably a moie highly dey eloped and 
complex cell) is moie sensitne than cithei peptic or mucous cells and theic 
foie it succumbs to the chrome nntatiyc oi infiammatoiy disease piocess 
pieseut m gastritis This is bonio out clinically by the changes m acid secretion 
in gastnc conditions, theie n pioduced ultimately an achylna fiist false later 
tnie If the gastiitis is essentially an jintatne, lather than an actual infiam 
matory, condition, the pathologic changes usually expected m gastiitis may be 
absent and the stomach may appear normal oi ouh" slightly atrophic ynst as 
the intestinal mucosa m cases of genuine mucous colitis oi as a gallbladder 
which to the yisuahzation test contracts pooily or not at all seems noimal on 
pathologic study 

CONCLXJSION 

The oxyntic cell possibly sceietcs the intiinsic factoi An undci-standmg 
of the function of tins cell may olucid<atc the mechanism of tlic pioduction of 
pernicious anemia 
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THE ADAPTABILITY OP THE LIDBERG PARAFFIN EMBEDDING 
OVEN FOR VARIOUS TYPES OP TISSUE WORK*- 

Clyde L. I\Lvttas, M.D., Scranton, Pa. 

'^HE need of new equipment for the preparation of a large number of paraffin 
A sections at the Scranton State Hospital brought about the construction of a 
unit which is practical, of elastic utility, reasonably priced, and low in upkeep. 

For the first section of this unit, an A.H.T. Co. No. 1785 Lidberg embedding 
oven, large model (Pig. 1), was selected. This oven has inside dimensions of 15% 
inches wide by 15% inches deep, and 18 inches high. It is made of 5-ply lami- 
nated quartered oak, maldng it neat in appearance and easily kept like new. It 
is fitted with six perforated tin shelves permitting thorough circulation of air. 
There is transit e and hair felt insulation with thin copper lining throughout the 
embedding chamber. 

The heating unit consists of a unique woven wire mesh embedded in asbestos 
between the copper apartment and the transite wall on both sides and bottom. 
This gives a most complete and modem method of heating the interior of the 
oven and is not dependent on the circulation of air currents alone. 

The copper lining lends itself to the cleanliness of the interior oven, making 
it very easy to remove any paraffin which might accidentally be spilled in the 
oven. 

The temperature is controlled hy an expanding capsule thermoregulator 
with temperature range from 50^ C. to 60"^ C., and a sensitivity of 0.5° C. The 
oven has the capsule adjusted for 56° C. when received, the attainment of which 
temperature requires approximately one liour from room temperature. The 
thermoregulator is situated between the walls, separated from the embedding 
chamber and readily accessible from the outside by means of a removable panel 
in which is inserted the signal lamp. This is very impoifant as in many em- 
bedding ovens the contents must be disarranged in order to make any repairs. 
The thermoregulator operates equally well on either alteimating or direct current. 
The contact points are entirely within the interior chambers so that there is 
probablj" no danger of igniting vapors from melting paraffin. 

Each oven is provided with a drain hole in the center of the bottom. 

The operating sensitivity, that is the maximum variation of temperature 
at the location of the thermometer bulb when worldng within the usual range, is 
plus or minus 0.5° C. The operating uniformity, that is the maximum variation 
of temperature throughout working shelf space in relation to temperature indi- 
cated by the thermometer in the interior compartment is plus or minus 2° C. 

♦Received for publication, June 1, 1935. 
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WATTA.S: TARAPPIN EJIBEDPING OVEN POB TTSSUE IV'CRK 


$31 


The next requiiement was n drying' oven (Figs. 2 and 3) capable of hand- 
ling not only the rogidar tissue preparations on slides 1 by 3 inches in size 
hut also large!' tissue slides which are cut from glass to svnt the size of the 
tissue, siich as sections of a whole lung, or a complete section of a whole breast 
or kidney And in addition to being a drying oven, it had to fulfill all the 
requirements and specifications of the embedding oven This was accomplished 
by talcing an A.U T. Co No ITS-t Lidberg paiaffin embedding oven, small size, 




FiS 3 — ^lAdberff Paraffin o\en, small model <AHT Co No X78I> s«pecjalh fittofl nith 
SO perforated shelves for di:j Infj 

Fiff 3 — ^Showmgr construction of speciaUj perfoiated shelves v,ith supports for use In 
Eidber^ paraffin oven, small model 

with inside dimensions of 12 niches wide, 10 niclies deep, and 10 inches high, 
and placing a new set of racks and supports in it so that 20 perforated tin 
shelves could be placed in the oven. This permits a very free circulation of 
air. The time for drying depends on the size of slide and number of slides 
which may be put in the incubator at any specific time 
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Another essential paii; of the unit M^as a receptacle for paraflSn (Fig. 4) 
which would keep it ready for use at a constant temperature. For this another 
No. 1784 Lidberg paraffin embedding oven, small size, was used. Two copper 
boxes, sizes 5% inches wide, SVo inches deep, and 9 y 2 inches high, were con- 
structed; each was provided with a spigot. These two copper ^laraffin recep- 
tacles are arranged in tandem and each rests on two metal rails which pre- 
vent any leaking paraffin from holding the container to the bottom of the 
oven (Fig. 5). This makes it very easy to pull the receptacle out as far as is 
necessary for blocking tissue. The advantage is that the paraffin is always at 
just the correct temperature. Inasmuch as the spigot also is included in the 
intei’ior of the oven, there is no difficulty with hardened paraffin blocking the 
spigot as is the case in many other such receptacles on the market. The ad- 
vantage of having tAvo containers instead of one is that if one receptacle be- 
comes empty, the other is always ready to complete the blocking of the tissue 
Avithout interfering Avith the process or making it necessaiy to spend consider- 
able time in preparing the paraffin. The empty receptacle can then be filled 
AAuth paraffin and can be melting AAdiile the full one is being used, thus per- 



-Fig. 4. Fig. 5. 


Fig. 4. — Lidberg paraffin oven, small model (A.H.T. Co. No. 1784) specially fitted AVith 2 
copper receptacles for melted paraffin. 

5 . — SboAving copper receptacle for melted paraffin and alterations in the interior of 
Lidberg paraffin oven, small model, to accommodate same. 

mittiiig the almost continuous use of the paraffin receptacles. Another ad- 
vantage is that if a container is not available AAutli melted paraffin in the em- 
bedding oven for a particular piece of tissue, it is veiy easy to select the 
proper sized container and fill it Avith melted paraffin from the receptacle. 

The fact that all three sections of this unit appear alike lends to the appear- 
ance of the laboratory. ]\Iany times a laboratory Avill purchase units of various 
sizes, shapes, and colors, thus detracting from its appearance. 

The shelves in the ovens are easily removable and easily replaced. Any 
sized receptacle can be used in the embedding oven. Any sized slide can be 
placed in the drjdng oven. The shelves on the drying oven have a guard to 
prevent the slides from falling and causing breakage. The paraffin receptacles 
not only save time but are so handy that they are a joy hi the laboratory. 

I am indebted to Arthur H. Thomas Co., Philadelpliia, for their help and suggestions 
in the development of this unit in use in this laboratory. This firm is prepared to supply it 
on special order and intends to establish it as a catalogue and stock item if sufficient demand 
develops. 






A JIETHOD FOR HIEASURING THE FRAGIEITT OF ERVTHROCyTES 
IN SALT SOLUTION* 


Richard T Rffbe, MD , and Edw vud P Hanley, A B , Adbvna, N Y 


N umerous methods foi studjmg the fiagihtj of cnthroc^^tes ha'^e been 
described, manj of ■\\hich are quite accurate but lathci too complex for 
practical application, since thej invohe either the necossitj of coloiimetnc de 
terminations oi aie b.isod on changes in tlic H ion conccntiation of the solutions 
used ® 

The method oiiginallj desciibcd b\ Hambuigei,"* and latei modified by 
Limbeck and bt Sanford,*’ is the one m gcueial use It consists of adding a 
diop of the patient's blood to dilntjons of salt solution langing fiom 0 5 pei 
cent to 0 2S pci cent, .ind deteimining, aftei tno horns, the point at •which 
hemoljsis begins and the point at whicli it is complete The limitation of this 
method IS that it occasionally gives negative lesults m proved eases of hemoljdic 
jaundice, that is, it fads to detect slight dcgices of hemolysis Instances of this 
sort have been reported by Baty ^ and Roy nolds ® 

With the idea of obvnatmg this difficulty, and at the same time of pieserv 
ing a simple, reliable tcehuic, nc have devised a method which seems to fulfill 
these requirements by further modifying the original technic of Hamburgei 
By applying this method to patients with hemolytic jaundice and to the study’ of 
the fragility of erythrocytes in other diseases, we have umfoimly’- obtained clear 
cut results 

The steps are as follows 

1 A liter of 0 5 per cent silt solution is prepired, using dried, clienucallj pure NaCI 
and distilled H^O 

2 95 c c of the 0 5 per cent WaCI solution is diluted vnth 5 c c of distilled HjO, making 
a dilution of 0 475 per cent A buret is used to assure accuracy 
3 0 45 per cent NaCl solution is prepared by diluting 90 c c of 0 5 per cent iVaCl solu 
tion mth 10 c c of distilled H^O 

Gradually diminishing dilutions are continued in this manner, each flask containing 0 025 
per cent less saline until 0 15 per cent NnCI solution is reached These dilutions are then 
kept in tightly stoppered flasks, the rohime of each flask haiing been made up to 100 cc as 
above described 

Fifteen cubic centimeters of venous blood are collected, vith a dry syringe and needle, 
in a flask in vvhieli 8 drops of 10 per cent potassium ovalate have been evaporated to dryness 
Pipette 5 ee of the graduated dilutions of silt solution into 14 standard calibrated 25 
c e centrifuge tubes To each of these tubes add 1 c e of the ovolated blood vvath a dropping 
pipette and invert gently several times to insure thorough mixing 
The dilutions in tlie tubes are 

Tube 1 contains 1 cc of oxahted blood and no salmc This tube is included in order 
to obtain a rough hematocrit reading, and serves as a base hne for determining 
the amount of swellmg of the erythrocytes before hemolysis takes place 

•From the /Ubaiij Hospital ami Medical College 
ST 
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Fig» 1. — Photograph of graduated centrifuge tubes showing: (1) Rapid rate of hemolysis 
in severe hemolytic jaundice ; ( 2 ) Delayed hemolysis in a patient with slightly increased 
resistance of the erythrocytes as determined by measuring the height of the column of packed 
cells- 



2 Chart showing the comparative speed of hemolysis of (a) normal blood, (b) 

blood of 'a patient wdth mild hemolytic jaundice, and (c) blood of a patient with severe 
hemolytic jaundice. The ordinate gives the height of the packed erythrocytes in centimeters, 
the abscissa, the dilutions of salt solution. 
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Tube 2 contains 5 c c of 0 5 per cent NaCl solution + 1 c c of blood 
Tube 3 contains 5 cc of 0 475 per cent NaCl solution + 1 cc of blood 
Tubo 4 contains 5 c c o£ 0 45 per cent NaCl solution + 1 c c of blood 

The dilutions are continued m tins manner until 14 tubes have been prepared Fewer 
tubes can be used in conditions uliere the fragihtj is increased, and more maj be necessarj 
jn those (diseases showing increase 1 resistance of the cells 

The tubes are allowed to Stand at icc box temperature for tuentj four hours, and then 
are centnufged for fifteen minutes at 2,000 reiolutions per minute 

In reading the results, the point at which hemoljsis begins can be noted bj the color 
of the supernatant saline, but a more accurate index of the fragilitj is obtained bj measuring 
in the graduated tubes the rate of decrease in volume of the column of packed erjthrocytes 
Fig 1 shows the blood of a patient ^nth seicre hemoljtie jaundice which indicates very 
rapid hemolysis, and the column of red cells has completely disappeared at a dilution of 0 325 
per cent of NaCI solution Compared with it is the blood of a patient with sbghtly increased 
resistance of the cells, some erythrocjtes remuning m a dilution as low as 0 225 per cent 
NnCl solution 

The figure shows the a^c^age liemoUsis cune of (1) a group of 10 normal individuals, 
(2) an average of 7 determinations on the blood of a patient with mild hemolytic jaundice, 
who, inculentallj , showed no increase in fragility by the usual test^ for measuring the resistance 
of red cells, and (3) a patient witli seicre hemohtic jaundice 

CONCLUSIONS 

This IS a report of a method for measiiiing the resistance of erythrocytes to 
salt solution, winch seems as simple as, and more accurate than, those now in use 
It has been possible by this test to demonstrate increased fra^Iity of the 
red cells m two cases of suspected hemolytic jaundice when the usual hemolysis 
test has given normal readings 

A complete report on these cases and a study of the lesistanee of eiythro 
cytes m other diseases are in piepaiation * 

REFERENCES 

1 Saalow, G The Effect of Washing Upon the Resistance of Erythrocytes to Hypotonic 

Solutions, J Phjsiol 74 262, 1932 

2 Lepesclikm, W W Fragility of Red Corpuscles and Its Determination in Clinical Work, 

J Lab S. Clin Med 17 1250, 1933 

3 Kunstler, W E Beitng zur Mothodik der Osmotisehen Resistcnzbeatimmung von Erjthro 

cyten Ztsehr f die Gesamte Exper Med 93 706 1935 

4 Arch der Phjsiol , \on Du Bois Reymond 18SC p 476 

5 Grundrisa der klm, Pathologie des Blutes, Jena Fischer 1896 

6 Todd and Sanford Clinical Diagnosis by Laboratory Metliods, ed 7, p 369 

7 Baty, J M A Ca^e of Congcmtal Hemolytic Jaundice With an Unusually High Per 

centage of Reticulocvtes, Am J Sc 179 546^ 1930 

8 Reynolds, G P A Case of Acquired Hemolytic Jaundice With Unusual Features and Im 

proaed by Splenectomy, Am J M Sc 179 549 1930 

9 Daland, G A, and Woithley, K The Resistance of Red Blood Cells to Hemohsis in 

Hypotonic Solutions of Sodium Chloride, J Lab A Ciin Med 20 1122 1933 


•Aftei this article went to press a paper b> Daland and Worthley was published co\erln& 
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DIAGNOSIS OP CAECINOMA OP THE STOMACH PROM A 
FRAGMENT OP THE TUMOR OBTAINED DURING 
ROUTINE GASTRIC ANALYSIS^' 


IjOCIs G. Jekfx, M.D., St. Louis, j\Io. 


M any authors have cautioned against failure to examine particles of solid 
tissue that are aspirated from the stomach during the process of gastric 
lavage. Ackennann and Gompertz^ made such a statement in 1905, and they 
also stressed the importance of microscopic examination of the material. Ai'on- 
son,^ in 1915, reporting the presence of fragments of gastric nuicosa in the 
aspirated stomach content thirty-eight times in 400 routine gastric analyses, 
stated that microscopic examination proved that the tissue was obtained from 
the pyloric end of the stomach, and that ‘Un at least three instances it was en- 
tirely normal.^' Microscopic examination did not disclose carcinoma in any one 
of the thirty-eight cases. Stout^ pointed out that occasionally the vomitus or 
the material obtained by gastric lavage may contain a shred of cancer tissue; 
this occurred in one of his eases, but apparently he did not report it in any 
current journal. Chace,^ in 1907, reported the diagnosis of carcinoma of the 
stomach from a fragment of the tumor obtained by means of the stomach tube. 
This is the only report of such a case that I have been able to find in any Amer- 
ican jouimal of medicine or surgery since 1900. The absence of reports other 
than Chaco’s may indicate that the diagnosis of gastric carcinoma is rarely made 
by aspirating cancer tissue through a tube, or it may merely indicate that those 
physicians who have made the diagnosis in this manner have not considered the 
event interesting enough to report. More than this, the possibly significant in- 
ference may be dravm that the importance of the procedure may not be appre- 
ciated as fully or as widely as it should be. 

The following case histoiy is reported in the hope that physicians may 
recognize, more generally, the importance of carrying out all the procedures 
which might help them make accurate diagnoses. This patient presented a con- 
fusing clinical picture of possible carcinoma of the stomach without a palpable 
mass. Radiographic studies failed at first to demonstrate conclusively the pres- 
ence of the tumor, and definite diagnosis was finally established by the incidental 
aspiration of a particle of tissue througli a stomach tube during routine gastric 
analysis. IMicroscopic examination of the small bit of tissue disclosed adeno- 
carcinoma. 

REPORT OF CASH 

S. li., a fifty*six-year-olcl, white, married coal miner, entered the hospital complaining 
of abdominal distention of six months^ duration, loss of thirty-five pounds in wvight, increas 
ing weakness, and loss of appetite. 

♦From the Medical Bepaitment of The Barnard Free Skin and Cancer Hospital. 
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JEKri DIAGVOSlSs Or CAUCINOXn OF STOMXGU 30/ 

Fnniilj iMstorj 'iml pnst ^^trc irrUevint 

Pnsint — About three ^c^r<^ ipo the pitjont bcj'iu to lu'^e cpij^aatnc thscom 

fort following; moil*? Tins li^conifoit liter oieuntd more 'iml Wi'ingciJ 

r«to a (Ttffmtc crimplikt j un mIhcIi cunc on jinmtiliiteh nftcr moils Tliort w is some 
nnusei nssoeiitetl with tlie pin inti at timeg siomc retrlimg but no \onutmg The p’l.tient 
consulted i pli\‘ijcnn wlio treitcd Inm s\inptonmticalb with some improvement for i short 
tune Six or eight months before ulmtsston his S3mptoms became defimtel^ wortie, mil he 
phee<l himself under the circ of anothti plnsicun wiio empiric 1U3 piescribcd pondeis ind 
two hour fecibngi of milk ami erCuu He felt seniewhit better for 1 short time, nnd gained 
1 few pounds, Imt soon ho tgnii became worse 

lie was constipiteil but hnd nevei notiecil blootlv or tarrj <^10018 
P/;V«iol Lxamtvatwn — > s iimnatK n revealul a pale haggaul looking white mile tvhoSi 
eiwaciatiow, profound \vedne<^s \nxuus expicssum and tlnn weak voice gave him an ip 
prent age of at least swoutv \ears He iia! no t un The essential physical findings were 





m 


a scaphoid abdomen marked epigastne temterncss ‘.muU areas of brown pigmcnlntion on 
the afcin and muctms membranes of the mouth and a blood pressure of 90/60 No misses 
were felt in the abdomen Examination of tho head, heart lungs rectum and eatrenutiea 
rctealel no abnormal findings 

X.aborator>f pxomiantion —Aside from a mild secondar) anemia and a positive test 
(guaiacl for occult blood m tJie stools, the laboratorj findings other than the report on the 
gastric analjsis were negative Tlie work up included examination of the mine, blood, sputum, 
and stool blood Wassermann and blood chemistry 

Gasinc Analysis-^A small nasal tube was passed witliout difiicult) Hj’jiomotilitji and 
stasis were evidenced bj a residual content of 200 cc There was much mucus and blooil 
both bright and dirk red No fice HCl was present either before or thirtj minutes after 
the teat meal A stained smeur of tlie sediment showed Boas Oppler bncilh Several whitish 
opaque mnsaes, each about half the sue of a small pea, were separated from the remaminj^ 
matenal because thev nppoaretl to be tissue Micro'^copic examination of sections of the^e 
masses plowed them to be particles of cancer tissue, and the pathologic diagnosis was avleno 
caremoma 
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X^ray Studies , — A gastric fiU-up at the time of the patient first visit to the clinic 
seemed to show a filling defect. The following morning, however, another barium meal failed 
to show such a defect. A tliird examination, after the administration of atropine, likewise 
failed to prove the presence of a lesion. The same results were obtained a fourth time. 
Serial study of these films, however, revealed an indefinite but C 07 ist(int irregularity in the 
region of the cardia, and led the radiologist to report '^suspicious of malignancy or ulcera- 
tion.’^ X-ray of the chest was negative. All films were read by Dr. Edwin C. Ernst. 

Course of Illness , — Because the patient was obviously undernourished and dehydrated, 
operation w'as postponed. The patient was placed on a high caloric, high vitamin diet, with 
large amounts of fluids, and in the course of about two weeks he gained ten pounds in weight 
and felt much better. 

Exploratory laparotomy revealed generalized abdominal carcinomatosis with metastatic 
nodules studding the peritoneum and liver, and ^rith a considerable amount of turbid fluid 
in the peritoneal cavity. Examination of the stomach revealed carcinoma in the lesser 
curvature extending from the cardia to the pylorus, spreading over and infiltrating both the 
anterior and posterior walls. The picture was piactically that of a leather bottle stomach. 
The condition was clearly an inoperable one. 

DISCUSSION 

Several interesting and instructive points are brought out by this case. In 
the first place, although x-ray studies are an integral part of a thorough gastro- 
intestinal work-up, they sometimes, even in the hands of an expert, do not throw 
as much light on the problem as is desired. It is evident, then, how difficult it 
might be in certain cases for an inexperienced observer to evaluate properly the 
x-ray findings. Also, it is clear that x-ray studies should constitute only their 
fair share of the work-up and should be supplemented by other procedures as 
indicated. 

Second, gastilc analysis may clear up the diagnosis in certain obscure cases. 
It is a simple and inexpensive procedure w^hieh can be done in tlie office. In 
spite of these facts, the value of this simple procedure is too frequent^ under- 
estimated, especially by the busy general practitioner. 

Finally, since normal gastric mucosa can be obtained through the stomach 
tnbe,^ it is obvious that tissue from a very early cancer may lilcewise be so ob- 
tained. Unfortunately, in the case reported here, the diagnosis was made much 
too late to help the patient. Nevertheless, the possibility of an early diagnosis 
in this manner must be admitted. 


sum:mary 

A case of carcinoma of the stomach was diagnosed by obtaining a fragment 
of the tumor through a small nasal tube. This is apparently the first time that 
such an occurrence has been reported in a current American jonnial since 1907. 
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A iiiriTHOD OP STAINING PKOTOZOA IN BULK' 


Willi ni S Stom:, M D , W vshington, D C 


TN the staining of mucous surface piotozoa of man theie are almost as manj 
* laiiations in staining technic as there aic i^orkers m the field The chief 
difficulties encountered in all of the hettei technics of staining aie (1) Keeping 
the oiganisms on the slide oi co\ei slip duiing fixation and staining, (2) keeping 
the organisms fiee from distoition and cleai fiom the debris so that their in 
temal structures aie not obsemed, (3) caiijing out proper diffeicntiation of the 
internal stiuctuies of the oiganisms at the time of dcstainuig, (4) In\ing a suf 
ficient numbei of n ell stained oiganisms on tlie slide after staining so that a 
diagnosis mil not lia\e to be made on a fen moie oi less atjpical oiganisms 
The follomiig staining method not only satisfies the abo\e requiiements, 
but also affords a method of concentiation, theiebj making it possible to secuie 
satisfaetor} stains from specimens containing few oiganisms, that could 
not be stained b 3 otliei methods The method of staining differs from othei 
standard hcmato\jIm staining methods onlj in that the oiganisms aie not fixed 
and stained on slides oi covei slips, but are fixed and stained in bulk The 
organisms aie concentiated and then earned thiough tlie steps of fixation and 
staining in 50 cc centrifuge tubes Vei'v fen of the oiganisms present in the 
original specimen aie lost dm mg fixation, staining and mounting The oi 
ganisms aie natural and lifelike and aie not distoited bj the leagents or manipu 
lations used 

STAINING METHOD 

1 ’Precautions — 1 There slioultl be no delay in concentration, examination and fixation 
of trophozoites after they have been secured from the patient Needless to say, degenerated 
organisms will not take a satisfactory stain It is not necessary to be so cautious m the 
immediate fixation of c^sts, but as a rule the qualitj of protozoan staming possible to secure, 
13 imerseb proportionate to the elapsed time after securing the organisms from the host or 
culture, and their subsequent fixation 

2 Destaining must be checked bj frequent microscopic observations of the organisms 
being differentiated Care should be exercised to eariy the destaimng to the point that 
there is sharp differential detail between the nuclear structures and the cytoplasm The com 
tnon tendency \Mth this teclmic is not to carry the destaimng far enough The organisms 
should be checked for structural detail after the acid destain has been neutralized and if 
there has been insufficient destaimng they should be earned back into acid alcohol and further 
destaincd until the desired degree of differentiation has been secured 

3 The stained material must be proper^ dehydrated before clearing in x>IoI 

4 Biscard the supernatant fluid decanted off after centrifuging, in each step of the 
procedure, or if the alcohols and stains are to be used mer again, filter through a Berkefeld N 
filter as there is danger of carrjmg organisms in used alcohols and stains to the next case 
subsequently stained 

•Prom the Division of Medical Zoology Department of Laboratories Armj Medical School 
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5. The material being stained may be left for twenty-four to forty-eight hours’ ad- 
ditional time in any step of the staining procedure with the exception of the fixing solution 
and the acid alcohol destaining reagent. This allows the staining procedure to be carried 
out without interfering with the routine work in a laboratory. 



II. Concentraiwn and Fixalion, — 1. lineal specimens. Thoroughly emulsify 20 c.c. of 
teces in 200 c.c. of warm (37® C.) physiologic saline in a settling flask or tall narrow 
cylinder, allow to stand for five minutes and then decant the supernatant fluid into two 50 c.c. 
centrifuge tubes. Centrifuge the material at 1,850 r.p.m. for five minutes, then decant off the 
supernatant fluid, save the precipitated residue of one tube for fresh examination and to the 
tube containing the other preciuitate add 25 c.c. of fresh Schaudinn’s fixing solution. 
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ScMndinn’s Fixino 

Snturated soliUioa mercuric chloride m aqueous 0 Scj% S parts 

sodium chloride solution 

0C% ethjl alcohol 1 

Glacial acetic acid q s ad i% 

The alcohol and glacial acetic acid should be added to the mercuric chlo 
nde solution, just before use 

Thoroughlj mix the precipitate and the fixatuc and allow the mixture to stand for at 
least one hour, preferably tvrentj four hours 

2 Cultures and other liquid spceimena Pipette the fluid containing the organisms 
directly into a 50 c c centrifuge tube and then centrifuge and fix the material as indicated 
above 

HI Stamm ff — (Betneea each step in the subsequent; procedure the material is cen 
tnfoged at 1850 rpm for file minute‘=i, then the supernatant fluid is decanted off and the 
next solution added to the precipitated residue which is then thoroughly emulsified by rota 
tion or stirring ) 

1 Wash the fixed material t«o times mth distilled water 

2 Wash ten minutes nith 70 per cent ethyl alcohol (containing enough Gram’s iodine 
to giic It a light brown color) 

3 Wash ten minutes ivith 70 pei cent ethjl alcohol 

4 Stain bj adding Harris’s or Dclafiehl’s hematoxylin for from one to twentj four 

hours 

Hams 8 HciuatoxjUn 


Hematoxylin 1 gm 

Alcohol (ethyl D5 per cent) 10 cc 

(Dissolve the hematoxjhn in the alcohol) 

Alum (ammonium or potassium) 20 gm 

Distilled water 200 cc 


Dissolve the alum m the water bj the aid of lie at, and add the 
hematoxjhn "iGhition Bring the mixture to a bod as rapidl) as 
possible and then add 0 5 gm of mercuric oxide The solu 
txon at once a'ssumcs a dark purple color As soon as this oc 
cars, remove the i containing the solution from the flame, 
and cool bj plunging at once into a b'lsm of cool water As 
soon as cool the solution is rtadj for staining This solution 
keeps for jexrs in a well stoppered bottle (Hams) 

The addition of 4 per cent of ghcial acetic acid increases the pre 
CJSion of the nuclear staining 
5 Wash with tap water 

0 Destaiu by adding about 20 cc of acid alcohol (1 per cent HCl m 70 per cent 
ethyl akoliol) to the stained precipitate in the centrifuge tube Mix the precipitate and 
the destaining solution and occasionally stir the mixture with a wooden applicator stick 
From time to time check the progress of di^taining hr taking me drop of the mixture 
placing It on a slide appljmg a co^mhp and then obserung the progress of nuclear differentia 
tion of the organisms under the high drv powei of the microscope The organisms will be 
fairly easy to find in the nvernge case and destiunmg should be allowed to go on until the 
cjtoplasm 18 practically colorle'ss and the nucleus stands out sharp and clear As soon as 
the required definition has been obtained add sufficient ammonia water (5 drops HH,OH 
m 50 cc of distilled water) to neutralize the acid alcohol and turn the solution bright blue 
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7. Wash with tap water. 

8. Dehydrate with: 70% ethyl alcohol 10 minutes. 

95% ethyl alcohol 10 minutes. 

95% ethyl alcohol 10 minutes, 

absolute ethyl alcohol 10 minutes, 

absolute ethyl alcohol 10 minutes. 

9. Clear in xylol. 

10. Thoroughly emulsify the stained cleared mixture in a minimum of xylol, break- 
ing up all small clumps, then add sufficient thick Canada balsam to make a syrupy mixture. 
Then without further centrifugation, 

11. Place one drop of the balsam containing a suspension of the stained organisms on 
a clean slide, apply a coverslip and allow to dry. 

Permanent classroom sets and multiple permanent mounts for file and consultation can 
be easily prepared by making more than one preparation in the final step. Stained material 
suspended in balsam can be kept in bottles and mounted on slides whenever desired. 


RAPID PRESUMPTRnS DIAGNOSIS OF LYhIPHOGRANULOhIA 

INGUINALE^ 


A Specific Intraderjial Test With Antilymphogranuloima Inguinale 

Goat Seruim 


Joseph T. Tamura, Ph.D., Cincinnati, Ohio 


S INCE December, 1933, I have been attempting to produce antilymphogranu- 
loma inguinale serum in goats Math my cultured virus of Ij’^mphograiiuloma 
inguinale.^ 

I have reported the evidence that there are in the serums of such treated 
animals substances which have neutralizing properties on the Frei antigen when 
this is used for skin tests. 

During the past year I have been testing routinely all the lymphogranu- 
loma inguinale patients, suspected cases, and normal individuals with intra- 
dermal inoculations of the antiserum specific for lymphogranuloma inguinale. 
Inoculations of normal goat serum and of antiserums specific for other infections 
are made as controls. Each test is made with 0.04 c.c. of serum. 

Specific skin reactions, not dependent upon serum sensitization, consist in 
the production of a ^spreading area of erythema with a slightly elevated area of 
central edema. The reactions generally appear within five minutes and the maxi- 
mal reactions are usually reached in about twenty minutes. The erythematous 
areas are usually from 3 to 5 cm. in diametei’. The reaction begins to disappear 
within twenty-five to thirty minutes after the inoculation of the serum. Intense 
itching and urticaria, which indicate sensitization to seinim proteins, ai'e entirely 

^ ^om the Department of Bacteriolo^' and Hygiene, College of Medicine, University of 
rineinnati and the Cincinnati General Hospital. 

Becei^•ed for publication, July 2. 1935. 
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Table I 

SErmrs Used for iRTrvDErjrAL INJECT^o^s 


patient 

DATi: or 
test 

ANTI 

L r 

GOAT 

1 10 

ANTI 
t 1 
GOVT 

1 10 
*P E \ 

ANTI 

TBC 

GOAT 

1 10 

ANTI 

TULARE 

MIA 

00 tT 

1 10 

ANTI 

ABOrxUS 

coat 

1 10 

Inofmal 

GOAT 

1 10 

I ppei 
' ANTI 
GEN 

CUL 

TUrE 

ANTI 

GEN 

Ii I 

Virus 

J 

5/11/34 

+ 


- 


_ 


4 

4 

S B 

5/ 3/3 i 

+ 


- 


- 


' 4 

4 

II s 

5/ 8/34 

1 + 

1 

1 ~ 


^ - 

I 

1 4 

4 


2/ 4/35 

4 

1 - 


- 


1 _ 

4 

4 

B jr 

5/ 3/34 

' + 

! 

' — 




4 

4 

0 F 

5/ 4/34 

4 


1 - 


- 


4 

4 

ir K 

4/30/34 

+ 


' - 


- 


4 

4 

G S 

5/ 4/34 

+ 


1 

- 

- 

- 

4 

4 

K S 

5/19/34 

+ 


Si 4 ' 


- 


4 

4 

h A 

12/ 1/34 

4 

- 1 

- 


- 

— 

4 

4 

H G 

12/ 5/34 

+ 

- 

- 

- 

- 

- 

4 

4 

B II 

12/15/34 

+ 


- 

1 

-- 


4 1 

4 

L T 

13/ C/34 

+ 


si 4 


- 

- 

4 1 

4 

11 1 

J1/2C/34 

+ 


- 1 

1 


— 

4 1 

4 

G K i 

2/ 9/35 

+ 

- 

- 

' 1 

- j 

- 

4 1 

4 

W C 

1/ 5/3o 

4 





“ 

4 1 

4 

J T 

2/16/35 

4 

- 

si 4 



- 

4 

4 

J M 

1/ 3/35 

4 

- 


- 


- i 

4 1 

4 

C h 

2/ 9/35 

4 

- 

- 

- 


- 1 

4 1 

4 

L G 

12/2C/34 

4 




- 

- 1 

4 

4 

C B 

4/23/34 

4 


- 


- 


4 

4 

T D 

4/13/34 

4 




“ 


4 

4 

B K 

11/ 3/34 

4 


- 


- 

- 

4 ! 

4 

W B 

2/23/35 

4 

- 

- 

- 


- 

4 

4 

E C 

4/24/35 

4 

- 


- 


- 

4 

4 

C B 

4/ 3/33 

% Sl 4 

- 

- 

- 


- 

4 

4 

r B 

4/34/35 

4 

- 

V al 4 

- 


- 

4 

4 

C B 

3/25/35 

4 

- 

~ 

- 


- 

4 1 

4 

T H 

4/2C/35 

4 

- 


- 


- 

4 

4 

E M 

4/ 2/35 

4 

- 

- 

- 


- 

4 1 

4 

P J 

5/ 9/35 

4 


- . 

- 



4 

4 


Suspected Cases and Normal Jtuhitduals 


\\ L. 

5/17/3-1 





: ~ 

; 1 



A N 

' 11/22/34 


1 



I “ 

' 1 



P W 

11/30/34 





- 

1 



H F 

2/ 7/35 

i - ; 

- 


- 1 


- 1 

— 1 


G J 

1/33/35 

1 - 1 

- 


- 



- 1 


E J 

3/ 1/35 

1 - : 

- 

1 



~ 1 



Me 

4/ 2/35 1 


- 




- 

- 


Mit 

4/ 3/35 


- 


- ^ 


- 

- 

“ 

Koriml 

1/30/35 1 

- 1 

- 




j — 

- 


Kormnl 

1/30/35 1 

- 1 

- 


- 1 



” 


Normal 

2/20/33 

- 

- 

- 

- 



“ , 


Normal f 

2/20/35 

- 


- 

A si 4 



“ 1 

~ 

Normal 

2/20/35 , 

- 

- : 

~ 





~ 


L / Patient Who Shoited Sertim Sensitnity 


G M \ 2/ 1/35 


( 


( 


I 


•FES. Intbcates antiserum v?Uich has been adsorbed with fullers earth It has been 
shown by Foshaj that adsorption with fuller’s earth can effect a total removal of the reac 
tlon produemt; fraction from i. number of antl«!Crtinns The same js true of anUljmphoeranu 
loma InffulnaJe ffoat serum Tests with adsorbed antiserums give additional controls in regard 
to the specificity of the reactions It will be noted that the adsorbed antiserum gaie a tjTical 
urticarial reaction in the patient who was shin sensitive to goat serum proteins 

TThis normal person hid been vaccinated about one jear preilouslj with a dense S 
tularense vaccine 
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absent. Tests made with normal goat serum and with goat antiserums specific 
for other infections, e.g., antitularense, antibrucella, aiitituberculosis, etc., show 
no eiythematous-edematous reaction whatsoever. 

As shown in Table I, I have tested 32 lymphogranuloma inguinale patients. 
Thirty-one showed specific responses, the remaining one showed serum .sensi- 
tivity. All these individuals have positive Frei .skin tests with Prei antigens 
and cultured antigens. 

Foshay- has done extensive work on intvadermal antiserum tests, and re- 
ported recently over 500 cases which have sho^^^l this simple er^i^hematous- 
edematous reaction to the homologous .specific antisemm. 

Eight cases .suspected for lymphogranuloma inguinale and five normal indi- 
viduals were tested in like manner. No erythema-edema reaction was elicited 
by any of these individuals. 

su:mmary 

The erythematous-edematous dermal reaction induced by the specific anti- 
lymphogrannloma inguinale serum may be taken for rapid presumptive diag- 
nosis of ljunphogranuloma inguinale. 

REFERENCES 

1. Tamura, J. T. : The Virus of Lymphogranuloma Inguinale, J. Lab. & Clin. Med. 20: 

393, 1935. 

2. Eoshay, L. : Intradermal Anti-Serum Tests: A Bacterial-Specific Besponse Kot BepenJent 

Upon Serum Sensitization But Often Confused With It, J. Allergy 6: 300, 1935. 


A COIIPAKISON OF THE ZIBHL-HBELSEN AND SPENGLER 
TECHNICS OP STAINING THE TUBERCLE BACILLUS^ 


Herbert Wald, ]M.S., and Charlotte C. Vah Winkle, M.D., 
Oak Terrace, jMinn. 


T he Zielil-Neelsen method of staining tubercle bacilli has been generally 
accepted as the standard lahoratoiy technic for the study of tubercle bacilli 
in sputum. Various other staining methods have been proposed and, in general, 
have not proved as efficient or convenient as the Ziehl-Neelsen under the test of 
routine use. A recent report, claiming a marked superiority for the Spengler 
method over the Ziehl-Neelsen on a large series of cases, was made by Koerth 
and Hibbard.^ The following is an attempt to corroborate their results even 
though on a smaller series of smeare in order to test its efficiency as a diagnostic 
procedure. 

Specimens from positive sputum cases having relatively few bacilli per oil 
immersion field were selected for this study. Using the Gaffky scale, only those 
in Groups I and II were used with a few from Group III. 

♦From the Department of Anatomy. University of ilinnesota. and the Glen Lake San- 
atorium, Oak Terrace, Minn. 

Received for puhllcatlon, June 18, 1935, 



WALD ^ AN -WINKir: TECHNICS OF STAIMNU TUDERCI L BACILLUS * 845 

All the smeais \\eie made by the two-slide method, that is, a small amount 
of mateiial fiom the most lihoh poition of the sputum ^\as placed upon a slide 
and another slide ^\as rubbed o\cr the first, spicidmr? the matciial e\cnl 3 o^cl 
both Gieat earc "i^as taken to make the smears on both slides as ncaily the 
same thielmcss as possible All slides were heat fixed and placed in cold carbol- 
fuchsin o\ci*night 

Ziehl Neelsen In the mormng the slides were remoTed from the cnrholfuchsm, de 
colorized with ncid alcohol, and counter<5tamed lightly with Loffler's alkaline methylene 
blue 

Spongier In the morning the slides were removed from the carholfuchsm, placed in 
a picric acid alcohol* hath for fire to ten seconds, n ashed m CO per cent alcohol, decolorized 
in 15 per cent aqueous nitric acid for from ten to thirtj seconds, and counterstained m 
picric acid alcohol for tlurtj seconds to one minute 

Some setentj’’ sets of slides were prepared and examined Ten oil im 
mersion fields of appioximatclj the same thickness v,cvq picked at landom on 
each slide and all of the bacilli in these fields A\ere counted In the c\ent that 
no bacilli ViCrc found m ten fields the slide ^\as e\amincd for ten mmutps bcfoie 
It vas discaided Onlj the examination of the first ten fields appears m the 
table In no case ^\ere bacilli found on one of the slides and not on the other, 
although sometimes it was necessan to examine onlj ten fields in one and manj 
moic 111 the other It was tested and found that the i elation of the slides to 
each other during the process of prepaiation (on top oi bottom) boie no rela 
tionship either to tlie numbers or distribution of tlie bacilli 

Altogether 5,065 bacilli \\cic counted on the Spongier smcais, while 4,018 
appeared m the Zichl Neelsen The average numbet of baeilh per held was 
8 75 foi the Spongier and 6 93 for the Ziehl Neelsen The difference between 
these a^erages was 1 8 + 236 which is not statistically significant However, 
39 pan's showed a difference in favoi of the Spenglei and of this 39, 18 were 
statistically significant, while only 17 showed a difference favoring Ziehl 
Neelsen and of these, 2 weie statistically significant Two pairs showed no 
difference (Table I) 

The results obtained show a slight but fanly consistent supenoiity foi the 
Spenglei stain However, no Ziehl Neelsen negative slides in this senes were 
found to be Spenglei positiv e The supenonty seems to he in the fact that the 
organisms were easier to locate on the Spengler smears It seems that m some 
manner not determined, more bacilli are obtained with this method These 
results are not altogether in accord with those obtained by Koerth and Hibbaid 
as they demonstrated a thice to one advantage m favor of the Spengler stain 
as compaied with the five to four advantage obtained Iieie The supenonty of 
a new' staining method should be greater than this to be worth changing routine 
and retraining technical help to install it 

It was found that occasionally the tubercle bacilli were decolouzed by the 
Spenglei technic, especially in those slides picpaied with steaming carholfuchsm 
instead of cold No apparent reason for the failute was discoveied However, 
with some practice, and with careful handling, fauly leliable lesults v\eie oh 
tamed with the steaming method These same difficulties, tliough to a lessei 
degree, were encountered with the cold stain method 

•Picric acid alcohol consisted of equal parts of saturated Picilc acid (aqueous) and 95 
per cent alcohol 
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Table I 

A Comparison of the Average Number of Bacilli per Field on the Paired Smears and 
Arranged in Order of the Value of P. 


ZIEHL'NEELSEN 

SPENGLER 



TECHNIC 

TECHNIC 

DIFFERENCE ± 

RELATIVE 

MEAN PER FIELD ± 

MEAN PER FIELD ± 

STANDARD ERROR 

DEVIATE ^ ^ 

STANDARD ERROR 

STANDARD ERROR 




Statistically Significant Differences Fai?on?i <7 Sye^xgler 


7.5 ± 

0.9 

15.5 ± 1.2 

7.0 ± 

1.50 

4.67 

0.0007 

6.9 ± 

1.3 

23.1 ± 3.7 

16.2 ± 

3.92 

4.13 

0.006 

2.5 ± 

0.6 

6.7 ± 1.2 

5.2 ± 

1.33 

3.91 

0.01 

1.9 ± 

0.5 

12.1 ± 3.2 

10.2 ± 

3.23 

3.16 

0.1 

0.7 ± 

0.3 

4.1 ± 1.0 

3.4 ± 

1.03 

3.30 

0.1 

4.6 ± 

1.3 

11.1 ± 1.8 

6.5 ± 

2.22 

2.93 

0.4 

1.4 ± 

0.5 

5.1 + 1.2 

3.7 ± 

1.30 

2.85 

0.5 

1.9 ± 

0.5 

3.7 ± 0.4 

1.8 ± 

0.04 

2.81 

0.5 

7.8 ± 

2.1 

18.3 ± 3.2 

10.5 ± 

3.82 

2.75 

0.6 

1.1 ± 

0.3 

3.9 ± 1.1 

2.8 ± 

1.14 

2.46 

1.0 

0.7 ± 

0.3 

4.S ± 1.7 

4.1 ± 

1.72 

2.38 

2.0 

l.S ± 

0.5 

4.2 ± 0.9 

2.4 ± 

1.02 

2.35 

2.0 

0.0 + 

0.0 

1.1 ± 0.5 

1.1 ± 

0.50 

2.20 

3.0 

4.1 + 

1.2 

11.0 ± 2.9 

0.9 ± 

3.13 

2.20 

3.0 

4.1 ± 

0.9 

6.8 ± 0.9 

2.7 + 

1.27 

2.13 

3.0 

0.2 ± 

0.2 

2.0 ± 0.8 

l.S ± 

0.82 

2.20 

3.0 

0.0 ± 

0.0 

0.6 ± 0,3 

0.6 ± 

0.30 

2.00 

5.0 

2.9 ± 

0.4 

4.5 ± 0.7 

1.6 ± 

0.80 

2.00 

5.0 


Statistically J^onsignificant Differences Favoring Spengler 


4.1 ± 

1.5 

8.2 ± 1.7 

4.1 ± 

2.26 

1.81 

6,0 

0.7 ± 

0.3 

1.6 ± 0.4 

0.9 ± 

0.50 

1.80 

7.0 

1.5 ± 

0.3 

4.4 ± 1.6 

2.9 ± 

1.62 

1.79 

7.0 

0.0 ± 

0.0 

0.5 ± 0.3 

0.5 ± 

0.30 

1.66 

10.0 

2.6 + 

1.3 

8.3 ± 3.6 

5.7 ± 

3.82 

1,49 

13.0 

4.2 + 

0.9 

6.9 ± 0.8 

1.7 + 

1.20 

1.42 

16.0 

3.3 ± 

1.5 

5.5 ± 0.9 

2.2 + 

1.74 

1.26 

21.0 

2.3 ± 

0.6 

4.0 ± 1.4 

1.7 ± 

1.52 

1.12 

24.0 

69.5 ± 

9.6 

82.5 ± 5.3 

13.0 ± 

10.97 

1.19 

24.0 

1.0 ± 

0.6 

2.3 ± 0.5 

0.8 + 

0.78 

1.03 

30.0 

0.4 ± 

0.2 

0.9 ± 0.5 

0.5 ± 

0.53 

0.94 

35.0 

9.3 ± 

1.7 

11.8 ± 2.6 

2.5 ± 

3.14 

0.80 

42.0 

2.3 ± 

0.4 

3.6 ± 1.0 

1.3 ± 

1.07 

0.77 

44.0 

6.4 ± 

1.4 

7.7 ± 1.1 

1.3 ± 

1.78 

0.73 

48.0 

4.0 i 

1.5 

5.2 ± 0.8 

1.2 ± 

1.70 

0.71 

48.0 

12.3 ± 

3.3 

15.6 ± 3.6 

3.3 ± 

4.88 

0.68 

50.0 

13.2 ± 

3.3 

15.3 ± 1.6 

2.1 ± 

3.66 

0.63 

53.0 

51.9 ± 

12.1 

58.3 ± 7.4 

6.4 ± 

14.23 

0.45 

65.0 

2.1 ± 

1.0 

2.7 ± 1.3 

0.6 ± 

1.^4 

0.37 

71.0 

0.5 ± 

0.2 

0.6 ± 0.3 

0.1 ± 

0.36 

0.28 

78.0 

2.6 ± 

0.9 

2.8 ± 1.3 

0.2 ± 

1.58 

0.01 

99.0 



No Difference Between Spengler and Zielil-N eelsen 



1.4 ± 

0.4 

1.4 + 0.6 

0.0 ± 

0.72 

0.00 

100.0 

5.4 ± 

1.0 

5.4 ± 0.6 

0.0 ± 

1.16 

0.00 

100.0 


Statistically Nonsignificant Differences Favoring Zielil-Ncelsen 


30.9 ± 

4.4 

30.7 ± 4.S 

-0.2 ± 

6.51 

0.03 

98.0 

1.5 ± 

OS 

1.4 ± 0.7 

-0.1 ± 

0.98 

0.10 

92.0 

1.1 ± 

0.5 

1.0 ± 0.5 

-0.1 ± 

0.70 

0.14 

90.0 

17.6 ± 

5.5 

16.6 ± 2.3 

-1.0 t 

5.90 

0,16 

85.0 

15.6 ± 

3.5 

14.8 ± 2.9 

-0.8 ± 

4.54 

0.18 

85.0 

0.1 ± 

0.3 

0.0 ± 0.0 

-0.1 ± 

0.33 

0.30 

76.0 

2.1 ± 

0.5 

1.8 ± 0.8 

-0.3 ± 

0.94 

0.32 

74.0 

16.4 ± 

7.5 

12.9 ± 3.1 

-3.5 ± 

9.11 

0.38 

70.0 

0.5 i 

0.5 

0.2 ± 0.1 

-0.3 ± 

0.50 

0.60 

55.0 

2.S ± 

0.9 

2.1 ± 0.6 

-0.7 ± 

1.0S 

0.65 

51.0 
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Table I — Cont'd 


ZIEHL NEELSEN SPENOLER 

TECHNIC TECIIMC 

mean per field ± MEAN PER FirLD ± 
STANDARD EPrOP STVND\PD EPPOR 


DIFFEPEN CE i PELATIVE 

STAND VPD Error DEVIATE P X ^00 


Statistically Nonsignificant Differences Favoring Zichl Neelsen — Coni*d 


66 ± 

I 7 

51 ±13 

-2 5+ 2 20 

0 68 

50 0 

14 3 i 

29 

12 0 ± 1 S 

-2 3+ 3 00 

0 78 

44 0 

05 t 

02 

02 ± 01 

-0 3 ± 0 22 

1 3G 

ISO 

1 3 ± 

05 

04 + 03 

-0 9 + 0 58 

1 53 

12 0 

4 1 ± 

14 

13 + 06 

-2 8+ 1 52 

1 84 

00 


Statistically Significant Differences Favoring Zxclil Neelsen 


91 ± 

23 

39 + 06 

-5 2 + 2 36 

2 20 

30 

25 7 ± 

40 

110 + 39 

-14 7 ±5 59 

2 63 

09 


The probability integral, P, is the term used to express tlte chance factor on a basis 
of unitj Hence P x 100 gi\ea the number of chances m a. hundred of the obserration oc 
curring bj chance alone If P x 100 is more than 5, it is commonly assumed to be the dif 
ference due to chance, if P x 100 is less than 5, the difference is assumed not to be due to 
chance, hence is called significant 


CONCLUSIONS 

No Ziehl-Neelsen negate e slides m this senes Mere Spengler positne 
The Spenglei technic foi staining tnbeicle bacilli shoiis a slight adiantage 
01 er the Ziehl Neelsen in both the luimbep of bacilli found and moie eien dis 
tribution of bacilli 

The Spenglei technic is somewhat moie complicated than the Ziehl Neelsen 
and sometimes fails to show the bacilli 

KEFEREN CF 

1 Koerth, C J, nnd Hibbard, B J B Comparatiie Efficiency of Three Stains for Tubercle 
BaeiJb, J Lab & Cuv Med 18 535, 1933 


FROZCN STOPCOCKS* 


Charles E Scoiern, Jr , Chicago, III 


P LACE the stopcock in, oi surround Tvith a freezing mixture of eiaekcd ice 
Allow to chill tlioioughlj Aftei a few minutes nithdran and applj a \ery 
gentle piessure witli the baie hands Sepaiation should come quite easilj The 
best results are obtained bj pieMouslj iieating the hands with hot watei oi o\er 
a flame 

This method eliminates expensne bieakage and in turn pre\ents inniimei- 
able cut hands and fingers while doing away with the marketed so called stop- 
cock pullers 

Stopcocks whicli haie been subjected to stiong alkalies cannot be loosened 
by tins method iioi an} othei Some success is icalized b} applying the abo\e 
to syringes as well Howe^ei, the piesence of a thread or hair will present 
results Clotted blood alone can be icmo\ed b} boding in a solution of 25 pet 
cent glycerin befoie appl}uiig the “expansion treatment ” 

•Bccened for publication July 1 1935 



A COMPARISON OP MEDIA FOR PLATING L. ACIDOPHILUS'' 


DA^^D B. Sabike, B.S., YonkerS; N. Y. 


F ROjNI time to time, there have appeared in the literature descriptions of 
various kinds of media especially recommended for the plating of L. acidoph- 
ilns. Owing to the large amount of quantitative work being done in this lab- 
oi*atory, it was necessary to determine which of those media consistently gave 
best results and whether or not one medium would give equall}’’ good results 
with different strains. 

The media used wei'e the yeast water agar of Hunt and Rettger;^ the cab- 
bage juice peptone agar recommended hy Bachman and Frost;- Kulp’s tomato 
juice medium;^ the skim-milk-digest and galactose agar of Kulp and Rettger;*' 
Torrey’s liver-glucose agar;^ the skim-milk-digest and tomato juice agar recently 
recommended by Kulp and White;^ and whey agar prepared according to Kopel- 
off.*^ All media were prepared according to the original directions. In addition 
to these, a beef heart infusion Avas prepared in the usual wsiy and 2 per cent 
glucose Avas added. All media contained 2 per cent agar; pH of media Amried 
from 6.5 to 7.0. 

TAventy-tAvo strains isolated from Avidely different sources Avere studied. A 
tAAnnty-four-hour culture of each strain Avas diluted and plated on each medium 

Table I 


STRAIN 

SOURCE 

COLONY TYPE 

MOST SUITABLE MEDIUM 

A 

Commercial culture 

Y 

Liver-glucose 

AO 

Commercial concentrate 

Y 

Liver-glucose . 

B-330 

Adult’s feces 

Y 

Liver-glucose 

3017A 

Commercial acidophilus milk 

X 

Liver-glucose 

3017B 

Commercial acidophilus milk 

X 

Liver-glucose 

3262 

Adult’s feces 

Y 

Liver-glucose 

3264 

Commercial concentrate 

Y 

Liver-glucose 

3266* 

Commercial culture 

X 

Liver- glucose 

5 

Adult’s feces 

Y 

Liver-glucose 

HOB 

Child’s feces 

Y 

Liver-glucose 

llOAV 

Child’s feces 

X 

Liver- glucose 

ISOL 

Child’s feces 

Y 

Liver-glucose 

180S 

Child’s feces 

Y 

Beef heart-glucose 

M 

Child’s feces 

Y 

Beef heart-glucose 

3010 

Commercial culture 

Y 

Beef heart-glucose 

3268 

Commercial culture 

Y 

Beef heart-glucose 

3270 

Commercial acidophilus milk 

X 

Liver-glucose 

32691 

Commercial culture 

X 

Liver-glucose 

3272A 

Commercial culture 

X 

Liver-glucose 

3272B 

Commercial culture 

Y 

Liver-glucose 

3267 

Commercial acidophilus milk 

X 

Liver-glucose 

SM 

Commercial acidophilus milk 

X 

Skim-milk-digest 


•Commercial culture of L. huJgaricns. 

tLabelletl acidophilus but its cultural characteristic.*? wcie more closely allied to bulgaricus. 


•From the Laboratories of tl^e Arlington Chemical Company. 
Received for publication, June 27, 1935. 


848 




SAUIIsL COSlPmSON OF JIEOIA FOR PLATING L ACIDOPHILUS 


849 


and the plates incubated foi sq\ entj -two hours The modium. showing the high- 
est count uas chosen as the most suitable for that stiain Each indmdual count 
Mas the average of thiec plates and each test Mas repeated thice times In 
this Maj, CNpenmentai cuor Mas eliminated as £ap as possible Tabic I sho^ss 
the results 

Little mention has been made in leccnt jeais of Torre j *s Incr glucose agar 
foi L iicidoph\hts Although the aboic itsults indicate that no ouc medium can 
be selected as the most ideal foi all types and strains, the fact that 17 out of 
22 of the stianis studied greu better on this medium than any othei is worth} 
of more than passing notice 

The mcdmni is easy to prepaic, being simplj an infusion of Iner Mith 
1 per cent glucose and 0 1 pei cent KjHPO^ added The pH usually lequiies no 
adjustment, falling in the langc 6 5 to 7 0 It has a bionm color against mIiicIi 
the colonics stand out, making counting much ensiei than on light ei colored 
agais Both the filamentous and smooth tjpe of colonj gion rapidlj and to a 
laige size in this medium Plates maj bo counted aociirateh Mith the unaided 
eje aftei fort> eight hour’s' incnbatjon It is also a verj* satisfactoi’j medium 
for direct rsolation either as prepared or slightly acidified to inlnhu contain 
mating organisms The author has used this medium almost exclusii eh for the 
past four 3 ears lu thousands of routine examinations of pure cultures for 
MabihU counts and also in man\ direct isolations, it has grxen eminently satis 
faetorj results 
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A METHOD OF THREE COLOR PHOTOGRAPHY* 


Adapted to Photomicrography, Lantern Slides, and Paper Prints 


Olan R. Hyndman, IM.D., Ioiva City, Ia., and Tracy Putnam, M.D., 

Boston, I^Iass. 


TN PHOTOGRAPHY intended for medical illustration and teaching, there 
A often arises the need for color differentiation. Particularly is this true in 
photomicrography. True color rendition is not necessary. The advantage lies 
in a differentiation of the elements of the tissue by color, the goal that is striven 
for in differential staining of the section itself. 

At present there ai'e tvco general methods of recording color photograph- 
ically, t 

1. The screen plate or autoclirome method; In this case a mosaic of very 
small filters (red, blue and green) is in close contact vdth a thin, fine-grained 
panchromatic emulsion. The screen plate may be (A) fixed to the emulsion 
permanently or (B) a separate plate which may be registered at will in taking 
and viewing the pictui'e. 

Available types under A are: 

lAimierccolor in wliicli the mosaic screen is composed of d 3 'ed starch grains. 
These films give beautiful natural color transparencies but are too opaque and 
heat labile for satisfactory projection with the ordinary equipment. 

Agfacolor in which the screen is composed of fine gelatin granules dyed red, 
green, and blue. This plate requires about half the exposure time and is more 
transparent than Lumierecolor. Both of these are likely to melt when projected 
unless means of cooliiig is provided. 

Diifaycolor, a promising film recently” placed on the market whose screen is 
composed of a mosaic of dyed squares (about one million to the square inch). 
The exposure time is short, about four times that of supersensitive panchro- 
matic emulsion and the Iransparencj" is quite satisfactoiy for ot'dinaiy projec- 
tion. The film is available at the present time onlj^ in 35 mm. (Leica) size. 

In the ‘‘A” t^'pe of sox^een plate the positive is obtained b5’ reversing the 
negative. 

The “B^^ t^’pe is represented by the Finiaj' method. The taking screen, a 
mosaic of equi-dimensional squares, is placed in coixtact with a panchromatic 
plate. The negative is developed and the positive made from this is registered 
with a viewing screen. These are quite transparent and heat resisting. An 

•From the Xeurological Unit, Boston City Hospital, and the Department of XeuroIoff>% 
Harv'ard Medical School. 

Received for publication, July 1, 1^35. 

tWe are purposely omitting: the additive methods of which Kodacolor is an example inas- 
much as these are more adaptable to motion picture projection. 
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ad\antage has been claimed m that a few Men mg seieens Mill sufSec for an 
uiilimitcd numbei of pictiues and thus eintail expense We find it distmcth 
mcom ement, ilOMe^el, to In^e to register and bind a gioup of lantexu slides 
Mhenevci tliej are to be shoun It is imich moie desirable to inxe the slide fin 
ished and alnais leadj foi use The cost uoiild usunllj piohibit the jieijna 
nent binding of Fnilaj scicens to a laige number of lantciii slides The mosaic 
is sometimes appaicnt to an aniiojmg dcgioc on piojcction 

In addition to those ahead^ mentioned, no must sax that the chief dmd 
\antage of all sciecn phte methods e\cluding tlio Fnilaj method lies in the 
extremely small latitude of exposure It is easj to o\er oi underexpose and 
little can be done to rctiieie such a mistake PnUicuhil;v is this tine m photo 
miciogiapln nheic the exposuie \anes maikedh fiom section to section and 
the evict cxposuie is difficult to detcimmo The cost of the mateiial is con 
siderable Duplicates can bo made but, excluding the Pinlaj method, each 
duplicate Mill be as expensne as the oiigiml and undci the best couditmus 
seldom as good 

A mmoi but definite cuticism of all the abo\e seieens is the fact that the 
colors will fade to some extent aftti long exposiue to stiong light 

The second genet al method ot iccoiding coloi is taking thiec “separa 
tion” ncgati\es each tluough a piimai’} color filter lespectncl^, led, gieen, and 
blue Unless one is etiuipped nitii a single shot ’ tlucc coloi eameia, the nega 
tiles must be taken sepaiatelj, but in photomicrographj this is entuelj feasible 
Gelatin lehefs aie made fiom the negatives, dyed a eoloi complenieiitarj to the 
taking filter and legistcied to pioducc the thice coloi tianspaicnej 

In order to oveieome some of tlio disadvantages given foi the other meth 
ods, we have woiked out a pioccss iitihwng sepaiation negatives We have foi 
lowed the “Pmatjpe process” as outlined bj the Dastman laboi itoiies with 
some modifications, especially m that we are suggesting a new and satisfactoiy 
set of inexpensive djcs available ui this eouutrv Wg endorse this method as 
having the follow mg advantages gieatei contiol and latitude of exposure, 
elimination of coircetion filtcis unlimited duplication possibihtj of enlarge 
ment fiom mmntuie negatives the possibility of selective coloi intensification, 
tiansparencj equal to the black and white hnteiii slide, heat and bght resist 
anee, possibility of color punts on papei, and inexpensiveness 

Method — Taking the negatnes Any camei'i with a good lens may be used 
Concerning the cameia lens much is said of the necessity of apoehromatism but 
excellent results can be had with the use of a good aehiomatic lens Needless 
to say a high quality micioseope will give bettei icsuits m any type of photo 
micrography In tlic Dcpaitment of Neurology of the Boston City Hospital, 
the Leica vuth “mieroibso” micioscope attachment was found to be most eco 
nomical in film expense, time, and labor Thiee * ‘separation” negatives are 
taken of tlie subject through Eastman duel's A, B, and C^* winch aie red, gieen, 
and blue, lespectively The filter may be placed anywheie between the source 

♦This Is known as the Castman tricolor set The tijes to be subsecLuently’ used were 
selected to be used in conjunction with tliese flitets Throughout the monoffrapb an order 
ig proposed in which the three components of the picture map be taken printed and djed 
borne routine order should be strictly adhered to 
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For soft ncgatne'? use A, 2 parts, B, 1 part, and C, 2 parts This piopoi 
tion IS suggested foi n^ela"e subjects De\eIop fi\e minutes at 65® P 
Foi contrast use A, 1 part, B, 2 parts, and C, 4 paits 
A gues a soft icsuU, while B and C gi\o contiast so tJiat b> mixing m dif- 
feicnt piopoitions, an\ clcsiied result ma\ lie obtained 

This de\eIopci ma\ also be used for paper, but since it contains no potas 
Slum bromide, a drop oi two of a 10 per cent solution should be added to each 
ounce of final solution The negati\ es arc fixed and dried as usual 

Making the jiosdiec reliefs The Bastman Kodak Compani has placed on 
the market a “wash off relief positne film’* especiallj adapted for this purpose 
Xt consists of a thin celluloid base coated on one side with a positne emulsion 
sensituc onh to blue \JoIet light and of about lantein plate speed It can be 
used foi contact punting oi enlarging Brlc^l^ a positne is made b\ exposing 
thiough the celluloid side of the film This is dcccloptd, washed and bleached 
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Fjg 1 — Prints ftom three sepaiation negatives ntade with a Ueica niicjo ib^o att ichment 
according to the method described in the article The illustration shows a platelet thJombas 
In a blood vessel from a case of multtplc sclerosis connective tissue stain oil Inmicrsion 

lens The vessel wall is blue erjthroevtes are oi'ange platelets aro purplish and the surrounding- 
ttsauG is brown A is to be stained blue B la to be stained red C is to be stained jellow 
W hen the three are superimposed as in a lantern slide the colors in the original preparation an 
doselj tniKated 


m a special solution which tans Ucndei's insoluble lu hot watci) the gelatin 
wheietci theie is leduced oi mctahie siher and m propoitioii to the amount of 
bihcr deposit Tlie lemaiiidei of tlie gelatin is still solubie in hot water so that 
if the bleached positne is immersed m waim watei tlie soluble gelatin will wash 
off IcAMiig a gelatin relief which when died will be a positne image 

The positne film is exposed tluough the celluloid side so that the iclicf will 
bt adheieiit to the celluloid base after baaing been washed down It exposed 
m the ordinal a wa\, the entuc emulsiou will wash off 

It IS most impoi'tant that the lehef should be thin and flat No paid of the 
leliet should extend the cntiic tlnekness of the gelatin To put it anothci waa, 
pait of the entue suriate of the gelatin should come awa\ when washing down 
“Flat” m loteicnce to the iclnt lias tiic same connotation as “soft” in refci 
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ence to a negative and this quality is attained by the use of very soft negatives 
plus a special propeiiy of the wash-off film. In addition to the emulsion being 
sensitive to blue violet light only, the gelatin is dyed j'^ellow. Yellow absorbs 
violet and lienee the onlj" light to 'which the emulsion is sensitive is held back 
and not pei’mitted to penetrate more than a short distance. This can be accom- 
plished to a still greater degree l^y filtering the printing light through a Wrat- 
ten violet filter No. 35 and this is advised. Dyed reliefs tend to be contrasty, 
and one is often simprised at the brilliant contrast obtained in a relief prepared 
from what appeared to be a hopeless^ flat negative. 

Another principle in making the relief that must be rigidly adhered to is 
that the highest light in the positive must be just veiled over. That is, when the 
positive is developed, the lightest place in the picture must develop to a light 
gray so that when the film is washed dovm, there will be no absolutely clear 
spaces devoid of gelatin in the picture. This is accomplished by the proper 
printing exposure and developing time. It is well to keep the developing time 
a constant as given in the method and vary only the printing exposure. 

This axiom has one exception. For scenes in nature the rule holds since in 
a natural scene tliere are no holes or voids and every spot on the picture must 
represent some part of the scene. Howevei', in pliotomicrography there are often 
holes or voids in the section which should have no representation in the picture 
except as what they are — a blank space. If one attempts to push the printing 
exposure so as to veil over these places, the remainder of the relief will be too 
thick and its quality impaired. In this instance we should say that the highest 
light in the tissue should be just veiled over. 

Method. — 1. Expose the ‘‘A’’ (red filtered) negative on the celluloid side 
of the positive film by contact or enlargement. This may be determined by ex- 
posui’e meter such as the Largodrem or trial and error. All three separation 
negatives, however, should receive the same exposure. 

'^2. Develop, under a safe yellow light, eight minutes in the following 
developer, frequently rocking the tray : 


Eastman I)-16 


Water (about 120° F.^ — 52° C.) 

2,000.0 

c.c. 

Elon 

1.2 

grams 

Sodium sulphite 

160.0 

grams 

Hydroquinone 

24.0 

grams 

Sodium carbonate 

75.0 

grams 

Potassium bromide 

3.6 

grams 

Citric acid 

2.S 

grams 

Potassium metabisnlphite 

6.0 

grams 

Cold water to make 

4,000.0 

c.c. 


Develop at 65° F.— 1S° C. 

3. Wash two minutes in running water. 

4. Bleach one to three minutes in the following solution : 


A. Ammonium bichromate 
Con. sulphuric acid 
Water to make 

B. Sodium chloride 
Water to make 


20 grams 
14 c.c. 
1,000 c.c. 

4S grams 
1,000 c.c. 


•The imagrc will appear on the celluloid side of the film. It should never be more than 
falntlj* visible on the reverse side. 
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Use 1 pait of A, 1 paU of B and 6 paits of nater Not more than three 
films should bo bleached m 150 c c of solution 


W'xter 

Potnssjum bichromate 
Potassium btouudc 
Glncnl acetic acid 


426 0 cc 
1 5 grams 
5 0 grams 
150 cc 


The solution mil Keep indefiiiiteh and nla^ be used repeatcdlj 

The posttnc will not be cntireh bleached and a famt image will lemain 
when \iewcd thiough the celluloid side of the film, but it will be ctident when 
the process is at an end 

In the pioccss as desciibed b^ the Eastman Coinpanj, the positive is fixed 
m a nonhardenmg fixing bath, then bleached and washed down Theie is a 
distinct ad\antngc in bleaching and washing down before fixing in that the 
unused siher hahde enables one to tell moie easih when the washing down is 
complete as well as to obsene the qualitj of the relief 

5 The film is tiansfened diiectl^ fiom the bleach to waim watei at about 
110° P “43° C and Kept in motion The washing off piocess is hastened bj 
dipping the film m and out of the watei occasionallj It is well to use a large 
vessel foi this pin pose The film should be washed until milk> gelatin ceases 
to drip off Dip m cold water and examine it toward the light to see if the 
density and qualiti aie satisfacton 

6 Fix in ordinal! haidenmg h\po, wash thoroughh (fifteen minutes in 
running water), and allow to dn 

It IS almost nccessan to handle the edge of the film throughout its deielop 
ment with some sort of clamp A hemostat is ideal, though a spring clothespin 
is satisfaeton The relief is extiemch delicate and will scratch if it comes in 
contact ivith anrthing but the solutions 

A good loutine is to punt the nogatucs in the ordei that the! were taken 
A, B, and C Both negati! cs and positn es should ha! e some mark of identifiea 
tion A satisfaeton method is to maik one two, and thice dots oi shoit lines 
with ink in one low ei coi nei on the emulsion side of the negatn e to represent 
the A, B, and C negatn es, lespectneh These maiks should register on the 
positnes and sei!e to identif! them 

Dyeing* the icUefi^ Obaioush each lehef must be d!ed a eoloi comple 
mentan to the fi^tei through which its negatn e was taken That is, the “A” 
positnc should be d!ed a gieenish blue the positue a blue led, and the 
^‘C” positne !ellow The following d^es fulfill these as well as ccitain spectio 
scopic requuements and arc fast to bglit Gelatin imbibes them rapidl> and 
the! transfei satisfactorih to gelatin coated papei The three d!ed leliefs are 
superimposed so that the three colors o!eilie each other Each d:^e, theiefore, 
must not onlj impart its coloi but must ha!e speetial tiansmission pioperties 


♦The djes maj be obtained Inexpen'^i’t e!r from the following^ companies 
Pedi BriRJant sulphon red 5 B » 

Blue P>razol fast blue 4 GI. I ^ 

bandoz Chemical Works Inc 38 Purcha*?e St Boston ITassachusetts 
YeUoto Tartrazine S E — Geis\ Compinj Inc 8S Broad St Boston Mass 
tWe wish to thank the Sandoz and the GeJgs, Companies for their cooperation In sup 
PlSing: us with samples of manj dje** We al*?© wish to thank Mr William H Ivunz 1108 
Bo} Iston St Boston Mass for sug^e-^tions pertaining to color photographj 
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that will allow each point in the tricolor picture to he a facsimile in color to the 
original. Authorities in color perliaps rightly claim that a facsimile is impos- 
sible when using only the three primary colors. Eesults, however, can be such 
as to fall little short of perfection to the naked eye. 

Aside from the concentration of the dye, two substances will influence the 
depth and rapidity of staining. Acetic acid causes the gelatin to imbibe the 
dye move deeply and quicMy. It should, howe^^er, never be greater than 1 
per cent in concentration. Potassium citrate will produce a lighter and more 
penetrating stain. 

The dyes should be allowed to dissolve in tap or preferably distilled water, 
tJien filtered through fine cloth. 

3Iet]iod . — It is well to have two working sets of dyes: a wealc set for reliefs 
that are on the thick side and where softer shades are desired, and a strong set 
for I’eliefs that are on the thin side or wliere deep staining is desired. After 
some experience the red and blue components may be selectively stained more 
deeplj" to place the desired emphasis and contrast on certain tissue elements. 

The following two working sets of dyes are suggested : 


Weal: set: 

Blue 

[ Dye 

j Acetic acid 
j Pot. citrate 

0.25% 

0.5% 

3.0% 

Strong set: 

Blue 

1 t)ye 

) Acetic acid 

p o 

f Dye 

Red "j Acetic acid 

[ Pot. citrate 

1.0% 

0.5% 

1.0% 

Red 

f Dye 

] Acetic acid 

2.0% 

0.5% 

Yellow 1 

r Dye 

1 Acetic acid 

1.0% 

0.5% 

Yellow 

f 

1 Acetic acid 

2.0% 

0.5% 


( Pot. citrate 1.0% 

Use : A, 1 part ; B, 2 parts ; and water 04 parts. 

The relief prepared from the ‘^A^’ (red) filtered negative is stained blue, 
That from the (green) filtered negative is stained red, and that from the 

(blue) filtered negative is stained yellow. The dye should cover the relief 
well and be occasionally rocked. Staining will usually be complete in about 
five minutes. After washing the excess dye from the relief in running water, 
the remainder may be permanently fixed by dipping the relief in 2 per cent 
acetic acid. It is then washed free of acid and dried. 

If there seems to be difficulty in getting the dye to penetrate into the relief, 
immerse the latter for a minute or two in the following solution : 

A. Water 1,000.0 c.c. 

Pot. permanganate 02.5 grams 

B. Water 1,000.0 c.c. 

Sulphuric acid (couc.) 32.0 c.c. 

Use: A, 1 part; B, 2 parts; and water 04 parts. 

Then clear in a solution of sodium bisulphite, one part to fifteen, wa.sh and 
stain. When the tlu'ce reliefs are stained and dried they are registered and 
the result examined against the light. 

It will be found easier to register the yellow and blue first, preferably by 
daylight. The blue and red will be found to differ little from artificial to day* 
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light but jclloAv appears much uioie intense h\ delight The 1 a\o aic held b\ 
a hemostat oi stout paper clamp on the edges mIuIc the led relief is icgistercd, 
then all tin ce elamjied togctlier If satisfaotoiA, the comet opposite the clamp 
mat be glued Mith a film glue made In disbohmg 3 or 4 square centimeters of 
celluloid film in 10 oi 15 c c of acetone Apph glue bctA\ cen the first and sec 
ond, then second and thud iclicf cornels pressing fiimh foi a minute between 
each application, making sine legistci is maintained 

If one of the colois appeals dispxopoitionateh daik Mhen the thioe are 
superimposed, the couespondmg film inaA be lemoAcd and u ashed doun a little 
fuithei in hot iiatei Conti ast ma^ ho mei cased bi adding a small amount of 
boia\ to the Aiatei 

When the reliefs aie diied, thei will be found to ha\c a slight milkA opaciU 
\\hich AAilI hindei piojeetiou to some extent and necessitates dealing The opac 
itA IS common to all bleached sihei tanning methods and foi this reason A\e are 
describing an altcmatuc method of piepaiing lehefs belou foi those who uould 
picfei It 

The al)o%e lehefs aie cleared ]>a coveiing the matte sui faces of each xvith a 
\aimsh suggested In the Last man Kodak Companj It is fioned on the matte 
surface of the relief and aftei diainmg off the excess, allowed to diA thoioughh 
{several hours) in a well \entilated loom Tlie thiee eleaied leliefs maj then be 
legistered and bound between lantern slide co\er glasses Tlie \arnish is pie 
pared as follows 

Gum S'lud'iTflc 25 grams 

N Butyl alcohol 200 c c 

Castor oil 5 c c 

Oil of K\ ender 1 c c 

The gum sandarac and butyl alcohol aie wannefl together until the gum is 
dissoKed, a\oiding an open flame as bul\l alcohol is inflammable Filtti thiough 
a fine, Imtless cloth mix the other ingiedients and cool 

Alternative nicthod of making i chefs which piccludes the necessity of final 
varnishing 

This IS known as the bichromated geiatm method and depends upon the fact 
that when geiatm is sensitized with potassium biehi ornate it becomes sensitne to 
light so that whcre\ei it is acted upon b\ light, the geiatm becomes insoluble m 
A\arm water Since it is not practical to attempt enlaigmg by this method, the 
separation negatnes must be made the size of the finished pietiue 

Any single coated film ma^ be used Some gelatins ai e inherently hardei 
than others but this can usually be allowed toi It does not incittei if the emu! 
Sion is light stuick since we aie here using the siUei halide only as a pigment 
to be subsequently iemo\ed and not as a light sensitnc salt We are mteiested 
onlyr in the geiatm of the emulsion Wash off relief film is ideal, lioweAcr, for 
this purpose since the geiatm is soft, the celluloid support is thm and eleai and 
it alieady' contains a AelloTr dye 

Single coated discaided xraj film ma\ pro\e m some places to be an m 
expensne source foi piactite raatciial It lias the disadAantagc of haAing a 
lathei heavy celluloid support winch has a light bliush cast It will prove satis- 
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faetoiy for 5" x 7" or 8" x 10" reliefs to be printed on paper, ilost x-ray film 
at tbe present time is double coated but the emulsion can be removed from one 
side with warm water to which a little sodium bicarbonate has been added (a 
teaspoonful to the pint). During this procedure, the reverse side must be kept 
dry, 

Tlie gelatin must contain a yellow dj’e for the same reason as outlined for 
the other process. Bichromated gelatin is also sensitive to violet light only. 

Method . — The film is first immersed in tlie strong yellow dye which is used 
for dying reliefs (Tartrazine S.E. 2 per cent in 0.5 per cent acetic acid) for 
about three minutes."^ Allow to drain a few seconds and immerse for three 
minutes in the following sensitizer: 

Quich drying sensitizer: 

W^ater 700 c.c. 

Potassium bichromate 28 grams 

Methyl alcohol 700 c.c. 

The sensitizing procedure may be carried out in subdued white light or 
abundant yellow light as the bichromated gelatin is practicallj^ insensitive when 
wet. 

The sensitized films are now hung iii a dark place to diy. Thej" should be 
used within a few days after preparation though they will often remain good for 
several weeks. 

The drv film, which must now be handled in yellow light, is laid emulsion 
side dovm and with a moist cloth the celluloid side is wiped clean of debris and 
polished. 

Exposure . — Here again the exposure is made through the celluloid side of 
the film. A contact print is made in daylight, arc or photoflood light. Do not 
expose in direct sunlight. The exposure time for any given light conditions and 
negative will have to be determined. However, in the bright shade of a bialliant 
day, using an ordinary negative, tlie exposure will be of tlie magnitude of ten 
to twenty seconds. 

The print is washed down in warm water as described for the previous 
method.! The yeUow dye will wash out and the silver salt in the gelatin will 
serve to outline the picture which should fulfill the requirements as given for 
the other method. 

The relief is fixed in ordinary hardening hj^po, waslied thoroughly and 
allowed to dry. Wlien dry there ‘should be no fusible image. Hence a special 
precaution such as notching the edge of the film should be taken in order to 
identify the respective reliefs. 

The procedure from here on whether for transparencies or paper prints is 
identical with that described for the other method except for the fact that 
varnishing is not necessary, 

•If Eastman tvash-o£f relief positive film is used, it will not be necessarj' to dye it since 
it contains a yellow dye. 

tif the gelatin used seems too hard to dissolve, add a little sodium carbonate to the 
warm water. 
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MtiJiod of malmg vnhihhon jmnts on papo —The i chefs aie djed as al 
readj described Almost an> gelatm coated paper Aull be satisfactoiy though 
some seem to be of such hnid suifaee os to require a iongei time for dje tiansfer 
than others Wc lecommcnd thc,aiUotjpo double suppoit final transfei paper, 
smooth surface * 

The usual smooth surface prmtmg papa's ean be used o£ rrhich ue find 
matte azo papei the most satisfactoi> The piintiug papeis should be fixed lu 
plain h>po C'^Mthont haidenei) and unshod 

Soak tile gelatm coated papei ten or fifteen inwnits before using K is 
bcttei to soo?> glossj papcis m uaim oi c\cn hot water 

Place the paper in contact with the blue relief under water and puU the 
two out so IS to exclude all au bells PHee the two papexs down on a moist 
blotter which is in turn on a fiat suiface While the edge of the relief is held 
down fiimlj with the fingcis of the left hand, it is squeegeed to the papei ^ylth 
a flat squeegee oi a soft towel wiappcd aiound the fix's! and second fingers of 
the light hand Stiokc onlj one wa-s and fir rah enough to exclude all excess 
xvatei Then sqiuegec in the otlici tlirec ducclioiis, place a flit glass oxei the 
film, and about a quaitci to a iialf pound weight on this On soft gelatm paper 
the tiansfei will be made m about ten ox fifteen nunutes A good typewriter 
boaid fitted with a stout damp on one end will be found useful fox holding the 
relief while it is being squeegeed 

The iciief is I’cturued to the dje bath if moic pi nils are to be made and the 
paper is immersed for one mmute m 2 per cent acetic acid to fix the die Tim 
keeps the image shaip and prexents anj of the blue dje fxom tiansferrmg to 
the second relief 

The blue relief must be transfer! ed fixst Not only will this gne better eoloi 
value and make subsequent registeiing more easy but once the gelatm coated 
paper is soaked in acetic acid, the blue die will not tiansfex 

After washing the acetic acid from the blue print, tiansfei the yellow in 
hke mannci Heie, again, legistenng of the yellow wiU be found easier in day 
light The blue jeUow punt is soaked m weak acetic acid as befoie, washed, and 
the red transfei made The pimt should not be allowed to di> between trans 
fers 

If the reliefs should become deeply stained aftei much use so as to make 
registering difficult or if they should become mottled from an uneven transfer, 
the dye can be lemoAcd in the permanganate bath guen under the method of 
dyemg reliefs Place m peimanganate bath a minute, rmse and clear in the 
bisulphite bath, rinse and reimmerse in permanganate if necessaiy After being 
cleared, they are ready to be redy ed 

'We haxe endoised the aboAc tluce color process and baye omitted various 
two color processes purposely It requires almost as much effort to make a two 
color preparation as a thice color one To juggle dyes in each instance that 
might simulate the tissue slams remo\es the proceduie too fai from standardiza 


•TliU may be obtained from Ocorec Murphy Inc. 57 Ea5t 5th Street Xen' Taric ^ T 
or (n large rolls from The Autotype Company 74 New Oxlorti Street London AV C England 
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tion and is not at all necessaTy. Once the three color procedure is established 
as a routine, the only real tholight necessary to give it is in exposing the separa- 
tion negatives. 

Though the procedure as given here may appear involved, after a fe\v trials 
(obseinnng routine arrangements) it becomes relatively simple and not very time 
consuming. The instruction has purposely been made detailed in tlie hope that 
others will avoid some of the pitfalls into which we stumbled. 


AN INEXPENSIVE LABORATOEY TIMING DEVICE^ 


Norkan a. DA\aD, j\LD., and Ralph A. Lincoln, Capt., Engr, Corps., U. S. A., 

Morgantown, W. Va. 


E veryone visiting physiologic laboratories in this country seems to recog- 
nize that there is still need for a simple and inexpensive laboratory timing 
device to replace the complicated or inadequate equipment now used. Two types 
of timing apparatus are employed at present : the watch with attached writing 
lever and the central timing clock or apparatus which is connected eleetricall}^ 
to operate a nnmher of signal magnets. The advantages and disadvantages of 
these devices are discussed below for comparison with tlie new timing machine 
described in this paper. 

STANDARD TIMING DIAUCESt 

The inexpensive Lieb-Becker type of timing watch is well suited for rccoi’d- 
ing time intervals when single kymograph di’ums are used. This watch, how- 
ever, is delicately constructed, requires frequent adjustment, and will not write 
unless the lever is very lightly applied against the recording paper. Supplying 
large student laboratories with a sufficient number of these watches is an ex- 
pensive item. 

An example of the central timing apparatus is the ordinary wall clock with 
a small wire-tipped pendulum. The pendulum is connected in circuit with dry 
cells and one or more signal magnets, the circuit lieing closed each time the wii'e 
tip of the pendulum swings through a cup of mercury placed at the bottom of 
the arc. Usually, with this arrangement the only time intervals obtained are 
those of one-half second which are difficult to count on a slowly moving drum. A 
much more satisfactory’, as well as more variable, device is tbe Bx’odie pendulum 
time marking electro-magnetic apparatus. It is expensive, however. Tlie Jaquet 

•From the Department of Pharmacologj'. University of West Virginia School of 3fediclne. 
ReceWed for pubh'catfon. JTuIj- 5, 1935. 

fOhtainod from A. H. Thomas and Co.. Philadelphia. Pa., and other laboratory supply 
houses. Cost of lAeb-Becker Timins* Watch $11.00; Brodie Pendulum Electro-Majmetlc Ap- 
paratus $111.30 ; and the Jaquet Chronometer $70.00. 
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graphic chionometer maj he similailj employed to operate signal magnets A\hen 
connected m eircmt Auth dij cells, although it is madMsable to use more than 
one drj cell A\ith this scnsitne AAatch 

i>7ScmrTio\ ot nfu t/WiNG demce 

An accurate arid reliable timing dcMCc possessing se\eral ad\antages not 
found 111 the apparatus described aboic maA be ine\pensueh assembled as 
shoA\n nr Fig 1 from a fen gesrs and a small SAnchionoiis electric motor Pat 
terncd after the household electric eloch, its opeiation is quite simple ^et rerj 
positiAC and accurate Suitable reduction gears are irscd to reduce the speed of 
the motor to one iCAolntion per minute or to anj other ratio desired A drum 
nheel attached to the shaft turning one icAolution pei minute is pioaided AMth 
a certain number of teeth, jims or notches AAhich opeiatc the piAoted arm of a 



FlC 1 Diagram of assembly of motor driven timing de% ice M sj'nchronous motor 

<7 reduction gears (inclosed In ml reservoir) DU drum wheel with flftj nine notches S 
pivoted breaker arm 


current “breaker” The “breaker” rs placed on a frame direetlj over this 
wheel and as the Avliecl turns, it is raised In tlie teeth or dropped into notches 
at cei^taui regular intenals of time When the “bieakei” is either raised or 
lowered, platinum contact points are brought together and an electrical ciicmt 
is closed Included in the circuit are dij cells and a number of signal magnets 
AAjth attached writing levers ruithci detailed specifications for the construe 
tion of such a device arc given below 

SPECIFIC \T10NS 

A The Moioi —The use of a svnchionous motor for running this device is 
ncccssarv Lince with this tvpe the speed is alwavs maximal and is not altered 
bj the load Small motors of from one fiftieth (34o) to one twentieth (^.o) 
horse power are preferable although larger ones of from one sixth (%) to one 
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fourth (t^) horse po^Yer uill do. These motors can be operated on the usual 
110 volt altemating current. Since they are used commercially, they are readily 
obtainable, new or secondhand. 

B. Speed Bedxieing Gears . — ^Appropriate gears are used to reduce the speed 
of the motor, which is usually 1800 E.P.JI., doAvn to 1 E.P.IM. or to any other 
ratio desired. Compact reducers with the gear train inclosed and running in a 
reservoir of oil are carried in stock by certain supply houses.® These are readily 
attached to the motor and held in position by a metal frame. If silent operation 
is desired, fiber gear wheels may be substituted. 

C. The Brum ^Yheel . — This wheel is from eight to ten inches in diameter 
and is attached to the shaft of the gear reducer which turns only one revolution 



Fig:. 2. — Sketch of current ‘'breaker.’* 
spring ; FP, opposed platinum points ; WL, wire 
drum wheel. 


A, pivoted arm of “breaker** held by tension 
leads from pivoted and fixed arm ; DW, notched 


in a minute. An ordinary geai* wheel with teeth or sprockets or a plain uheel 
with either notches (Fig. 1) or removable pins placed at regular intervals 
radially or at right angles along the circumference may be used. For producing 
second inteiwals with a two-second pause each minute, a wheel with sixty teeth 
is selected and one of these teeth is removed. Other minute-fraction time in- 
tervals may be pro\nded by attacliing additional drum wheels with an appro- 
priate number of teeth. 

B. The Cxirrent '"Brea7:er." — This device can easily be made from two 
pieces of spring brass or const laicted as shown in Fig. 2. Platinum or other 

•Described on pnge is 4, Catalogue 50, No. LA 000, Boston Gear YVorks, North Quincy, 

Mass. 
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metallic contact points are phced opposite each oUier on the mside of these 
metal pieces ^Yhcn the pivoted arm of the “breaher^’ is either raised or low 
ered, depending on whethci it is operated bj teeth or notches, contact is made 
and the circuit momenta! ilv closed A current sufficient to operate a large num 
her of signal magnets can be sent through these contact points Vei;;^ satisfae 
torj “bieakeis” can also be made from discarded phone3acks which are obtain* 
able foi a few cents from almost an> ladio supply store 

MODIFICATIONS 

When time intervals additional to seconds and a two second pause each 
minute are desired, other properli constructed drum wheels must be attached to 



3 — DKgram showing electrical connections necessary when three drum wheels are 
used on same shaft DW 1 drum Wheel equipped to provide lntcr\als of seconds and minutes 
OU-a drum wheel providing ftve second intervals nw 3 drum wheel providing fifteen second 
intervals MP two second pai^e to Indicate minute Interval DS dial switch C dry ceils 
signal magnets 

the reducer shaft In such case it is suggested tint notched wheels be used as 
these require less work to make than would be the case if numcious teeth had to 
be filed off gear or sprocket wheels Sprocket wheels are preferable to ordinary 
gear wheels because the sprockets allow the pivoted “breaker^’ arm to be raised 
and lowered more rapidly, thereby producing a sharper time euiw e on the kjTiio 
graph drum When several drum wheels aie attached to the same reducer shaft, 
a sliding hai may be used for the breaker' although it is moio convenient to 
install individual “breaker's” for each wheel With this latter aiiangcment anj 
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parficular drum wheel prondmg the desired time interval may be switched into 
the circuit with the signal magnets simply by the turn of a dial as shown in 
Fig. 3. 

Fig. 1 is a sketch of a timing device we have assembled and used with en- 
tirely satisfactory results for the past year. The motor is a one-sixth horse 
power, 1800 J1.P.3L. 60 cycle synehronons model. It was obtained secondhand 
from an electrical shop at a cost of $11.00. Our university machine shop sup- 
plied the gears, consfiaicted the "" breaker and frame, and assembled the device 
for another $11.00. From" our experience we believe that similar devices can 
easily and cheaply be assembled and that they will he found entirely satisfactory 
and dependable. It is our opinion that no otlier timing device on the market 
today can compare with this new apparatus as to accuracy and positiveness of 
operation, as well as to simplicity. 


AN IMPROVED ELECTROPOLYGRAPH^ 


Russell A. AVaud, M.D., Ph.D., London, Canada 


T he instrument to he described was designed to record simultaneously on 
photographic paper any two of the following: electrocardiogram, heart 
sounds, arierial or venous pulse, or apex heat. In one of my previous papers^ 
an ink polygraph employing a microphone was described, hy which tracings of 
the arterial and venous pulse were recorded in much greater amplitude than 
with other t^^pes of ink polygraphs previously employed. In another paper by 
me^ a heart sound amplifier emplo^nng radio valves was described. The present 
instrument is a combination of the above instruments witli considerjible improve- 
ments and witli the addition of a liigh gain radio valve amplifier and oscillograph 
by means of which electrocardiograms three times the amplitude of those ordi- 
narily obtained ma^" he made without distortion. 

Fig. 1 is a semidiagrammatic representation of the instrument. 

\^NOUS PULSE AND APEX BEAT UNIT 

In order to record the venous pulse or apex beat, an ordinary receiving 
tambour is placed over the pulsating area. A rubber tube connects this tam- 
bour with a second tambour in which the usual rubber membrane is replaced bj" 
a permanent thin metal diaphragm. The metal diaphragm is in firm contact 
\rith the button of an ordinary carbon or crystal type microphone and at no 
time during the operation of the instrument can it be seen to move even when 
riewed with a microscope. Thus movements over tlie vessel or heart are made to 
vary an electric current without the introduction of a vibrating membrane. 

•From the Department of Pharmacology', University of Western Ontario ^Medical School. 
Received for publication, July 2, 1935. 
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The deflecting coils of a gahauomctei aie m senes with the miciophone 
Tints a beam of light leflected fiom the gahanometei is made to lecoid the 
pulse on photogiapluc papei In order to pic\ent the constant current a)na>s 
present m the miciophone cnemt fiom dcj^tiojing the sensitmtj of the g«alya- 
nometci by deflecting its miiioi to one side, a bucking battery and rheostat are 
placed across the teminals of tlie galianometci B;i means of the iheostat the 
constant cun cut of the miciophone euciiit flowing tluongh the deflecting coils 



j schematic diagram of the 'vinngr arrangements of the Instrument 


can be neutralized b> that of the biieknig batteij This also series as an effi- 
cient scnsitivitj control At times it is an adinntage to rise a transformer in 
the ciicuit Poi this purpose a multiple suitch is included so that at iviU the 
euireat ^\hich oid manly passes through the miciophone can be made to go 
through the piimaij of a tiansfoimci, uhiie the secondan emrent operates the 
galvanometer of the oscillogiaph This has the effect of producing moic dofi 
nite end points in tlie tiacing nlncli it rs hoped m^iv prove of clinical value 
When recording the ape\ beat the same method is nsed as nith the \enous 
pulse 
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ARTERIAL PULSE UNIT 

Because of the difficult}^ of initial adjustment and maintenance of a tambour 
over the radial artery the conventional wrist tambour is not employed. Instead, 
a blood pressure cuff is applied to tlie arm and connected by rubber tubing to a 
metal tambour and microphone similar to that used when recording the venous 
pulse. After inflating the cuff above that of the patient’s diastolic pressure, the 
metal tambour is brought in firm contact with the microphone button by means 
of a micrometer screw. Once applied this continues to operate satisfactorily 
even with considerable movement of the patient’s arm, so that the undivided at- 
tention of the operator can lie directed to holding the venous receiving tambour. 

HEART SOUND UNIT 

In recording heart sounds either an electromagnetic or a crj^stal type micro- 
phone is applied to the chest wall. The current generated in the microphone is 
fed into a high gain radio valve amplifier. The output of the amplifier passes 
into a loud spealcer in which the horn has been replaced by a rubber tube which 
in turn leads into a BoAvle’s multiple stethoscope. Condensers of varying 
values placed across the output serve to suppress room noises and at tlie same 
time to intensify certain murmurs. By means of a switch tliis output current 
can be made to pass through one of the galvanometers and thus be recorded on 
photographic paper with the venous or arterial pulse or the electrocardiogram. 

ELECTROG.VRDIOGBAPH UNIT 

In recording the electrocardiogram an amplifier of the ordinary resistance 
coupled type is used to obtain sufficient current to operate the galvanometer of 
one oscillograph. The condensers ai'e of large capacity to take care of the low- 
est frequencies occui'ring in the electrocardiogram. A multiple switch allows 
shifting from lead to lead. The conventional galvanometer, resistances and 
standard cell are included for purposes of standardization of the amplifier. In 
order to get rid of alternating current from outside power lines, which is so 
often troublesome in electrocardiographic work, a 250,000 ohm rheostat is in- 
cluded in the input so that the offending current may he neutralized by means 
of a similar current out of phase. The output of the amplifier is connected to 
the deflecting coils of one of the galvanometers. 

the OPTICAL SYSTEil 

Light is obtained from three automobile headlight bulbs, which are sup- 
plied ivith current from an eight volt storage battery. A switch is attached to 
the knob which operates the camera, so that during standardization and adjust- 
ment of the light beams six volts only are allowed on the filaments, while during 
the actual taldng of the record, eight volts are used. This insures ample light 
even when the camera is operating at maximum speed. Each of the two galva- 
nometers is supplied with a separate source of light as is also the time marker. 
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The light, aftei pissing thioiigh a niiiou sht, is condensed bj a spherical 
lens on the miiioi of the galvanometei , fiom the nuiroi it is reflected into the 
camera whcie it is again condensed bj the usual cjlindiical lens, and the image 
sharpened In a narrow sht 

THE TiaiE auBioni 

The most sitisfaetoi> timing device was found to he that in \^hich a spring 
motor IS used to rotate a slotted disk A modified phonograph motor sei\es 
well for this pin pose This t^pc has the adiantage oier the cleetiieal in that 
there is no electrical field being set up m hich at times ma> distuib the amplifier 
The timing has been found to be "verj accurate and maj be checked at anj time 
bj the oidmary stiohoscopic mctliod To tlie shaft of the phonogiaph motoi is 
attached a disk with 25 slots cut in its edge, e'lery fifth slot is laigex than the 
others A beam of light emeiging fiom a sht in the lamp house pisses thiough 
the leiohmg disc and by means of a c\lindiicai lens is focused on the camera 
lens Thus lutcnals of one fifth and one tu enty fifth of a second aie photo 
graphed on the tiacmgs 

THE CVMERA 

The camel a is designed to use bromide paper 80 mm wide and 50 meteis 
long The papei is unwound fiom the iinexposed paper bo\ and drawn past 
the lens bj means of an electiicallj drnen friction rollei, and is fed into a 
large removable bo\, the sliding door of which is supplied with a cutting edge 
To load the cimeia the une\posed paper boA> is iemo\ed and taken to the daik 
room The camera is operated bj a si?. \olt electric motor which is suspended 
on springs so as to present any Mbiations i caching other parts of the instru 
ment Tlie reduction m speed from the motor to the camera is obtained bj 
means of a spiral gear 

THE GAlilANOMETERS 

The authoi is indebted to j\Xr G Woonton of the Department of Ph>sics 
foi the design of the gahanometers and to Mi P W Pje for their construe 
tion The size and resistance of the coils, damping, properties of the iron, 
Imeax lesponse and avoidance of hysteresis, ha\e all been eaiefully worked out 
A minute piece of sheet iron is suspended m a magnetic field produced h^ a 
laige double solenoid carrying current from a six-volt battery Two small de 
fleeting coils at right angles to that of the solenoid cirrj the eiurent to be le 
corded Changes in this current cause changes in the magnetic field controlling 
the piece of iron A small minor attached to the non moies the beam of light 
across the opening of the camel a 

The optical systems, gahanometeis, time maikei and camera aie ail housed 
m a light tight bo\ under a bakelite panel In older that the light beams may 
be seen by tbe opeiator, the upper portion of the beam is icficcted by a minor 
on a giound glass scicon which is mounted in the bikelite panel 

DISCUSSION 

Graphic methods of imestigatmg the heart and circulation arc now recog 
nized as pioducing \ahnble mformitiou concerning diagnosis, prognosis, and 
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treatment. 'SYitliont these methods our iiowers of perception are limited and 
imperfect observations are liable to lead to erroneous deductions. The electro- 
cardiograph is now an instrument of common use and has become an essential 
part of the equijiment of every hospital. However, the polygraph, which Sir 
James Mackenzie valued so highly, has fallen into disuse. This is due to some 
extent to the fact that part of the information obtained by means of the poly- 
graph is contained in the electrocardiogram. The difficulties met with in the 
operation of the ink polygraph and the maintenance of fresh rubber tambours, 
together with the small and indefinite tracings with which one must so often be 
satisfied, are, however, the greatest factors in jireventing a wider clinical use of 
the instniment. The pulse unit of the instrument described here is designed 
to obviate these difficulties. The employment of microphones and electrical 
amplification allows the replacement of rubber tambours with metal ones, and 
the recording of large sharply defined tracings in patients in which the venous 
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Fig“. 2. — A simultaneous tracing of the venous pulse and the electrocardiogram made with the 

instrument. 

pulse is scarcely perceptible. The use of the blood pressure cuff in, place of the 
conventional Avrist tambour gets rid of the difficult ad 3 ustmeiits ordinarily en- 
countered in recording the arterial pulse. 

A high gain electrocardiograpli amplifier and a galvanometer capable of 
responding to high frequencies are included iii this instrument because Reid and 
CaldwelP have shomi that more valuable infoimation can be obtained from 
electrocardiograms Avhen a true record of greater amplitude than that of the 
conventional size is obtained. It allows a quantitative rather than pist a qual- 
itative analysis of the tracings. 

The instrument is enclosed in a wooden ease and in order to be portable is 
mounted on wheels. 

Fig. 2 shows a simultaneous tracing of the venous pulse and electrocardio- 
gram made with the instrument, 

stjm:mary 

A polygraph is described which will record simultaneously on photographic 
paper any two of the following: electrocardiogram, heart sounds, arterial or 
venous pulse or apex beat. 
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These tracings ai-e much gieatei m amplitude than those obtained nith the 
ordinary apparatus 

Rubbci tamboms ha\c been icpiaecd \^ith metal ones, and a blood pxcssnre 
caff IS used in place of tiic tedious nrist tamboui 

Bj means of a snitch, a transfoimei, nliicli gicatlj mcieases the dehnitxon 
of the tiacings, can be mtioduced into the lenons pulse ciieiiit 

The author is indebted to Messrs H HjggJn'i, instrument mnker, F H Coates, techmeian, 
and H Sheppard, tcchmciau, for their serMces and help in eonstnjeting the instruTnent 

UFFLUENCFS 

1 Waud, R A An Electric Fob graph J ‘V M A 82 12G3 1024 

2 ^«nd, HA A Heart Sound Amplifier J Lui & Cu\ 16 624, 1931 

3 Held W t) , and Cildnrell, S H He*!carch m Eleetrocardiographr Ann Int Med 7 

S69, 1033 


lirUSCLE NEKVn STntULATINa ACCESSORY TOR 
HARVARD imtOGRAPHS* 


0 G Hvuxe a\d C Evrt Butts Baltimobf, Ho 


T he dot ice de^eiibed hciem is a compact clcctiieal unit, wludi is opeiated b 3 
the k^mogiaph mcchTmsm and can be substituted foi the druen member of 
the clutch of am standaid Har\aid instrument It is casilj set m place without 
distinbnig anj of the essential functions oi the structure of the kymograph It 
can be quickl> set to deh\ei cither ^^make*’ oi ‘‘ break shocks or both, at an^ 
of the commonlj desired intenals of time, and at anj pi cdctei mined position 
on the drum However, if supeiimposition of one leeoid upon anothei is de 
sired, as is sometimes the case in comparatne phase ivoik, such as the effect of 
temperature or fatigue upon the phases of a coiitraetion cjcle, it is desirable to 
mount the kjmograph and stand carijnig the muscle leieis and signal magnets 
upon a common base as illustrated (Fig 1) or use an iron stand with a heavy 
base ObMOUslj for these pui poses the lelatimiship of stand to kjmograph 
must remain constant 

Those muscle nei\e e\pciimeuts ulueh can be peifoimed with a satisfactorj 
degree of aceiuaej without difficult or anj gieat amount of manual de\tcritj 
upon the pait of the opeiatoi are 

1 A studj of the phases of a simple muscle contraction (IMake oi break 
stimuli 01 botli foi comparison ) 

2 Summation (.Using eithei make break oi btcak make combination ) 

3 CDmpaiati\c studj of the effects of icpeated stimulation upon the phases 
of the contraction ej ele 

•From the Department of Ph>aJolos^ UnUersiU of llarjiand School of Meaicioe 
RtceUed for publication JuU 6 1935 
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4. The effects of temperature change or degrees of fatigue upon the height 
and duration of the contraction. 

The value of this unit for class work appears to he twofold. In the first 
place, the student is not lost in a maze of complicated and completely new ap- 
paratus. In the second, the results are much more accurate than the average 
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Fig. 1. — Showing structural details of the unit, and the suggested arrangement for its use. 

(See text for details.) 

student could hope to obtain by the manually controlled methods. In practice 
we have found both factors to play a part in the reaction of the student to the 
experiment, there being more interest in tlie result and less anxiety concerning 
the set-up. 
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It makes possible also the duplication, in some manner, of those x-ecords com- 
monly found in the textbooks of physiology. A, B, G, and D in Fig, 2 are rec- 
ords of the effects of temperature change, fatigue, and repeated stimulation 
respectively, upon the phases of an isotonic twitch of the frog^s gastrocnemius 
muscle. Fig, 2, E represents the accuracy with which contraction may be du- 
plicated and superimposed. This curve contains 20 perfectly superimposed con- 
tractions. 





^ T<9foitc Hvse^t- 

SufenmnstM. 


Pie. 2. — Showing how muscle responses may be superimposed A, In the study of tempera- 
ture changes , B, In the study of fatigue , in the study of the effects of previous work. E I? 
th^ suRerlmposltion of 20 isotonic contractions made as a. check of the accviracy of the drum 
speed and the ability of the Unit to duplicate ttimulation and record the result, D illustrates 
how “xnakcT* and “btcaW* shocks tnay he used to demonstrate contraction facilitation due to a 
previous stimulus, and hOw the Interval of time between them may be gradually decreased to 
show various degrees of eummatlon. 


StrucUiral details ; The unit consists essentially of 5 units or assemblies as 
follows : 

1. A case, which is made from a section of brass tube inches long having 
a inch wall fitted with a disc cut from Yto inch brass for a bottom. This makes 
it into a cup. This cup has three major openings in it — 2 in the bottom: one, for 
the center shaft and the other (Fig. 1, 0), for the high-low shift unit; 1 in the 
side, a long slot through which the adjustable breaker arm assembly (E) moves. 
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There are also 2 small insulated holes in the side for carrying the binding posts 
(If) of the fixed breaker arm assembly {E'). The ease is fitted outside with the 
necessary index figures for make, for break) and a movable band 

(F) carrying also the index figure ($), indieating the point of stimulation, and 
one of the breaker arm assemblies (U). 

2. A cover (E), made of bakelite, inch thick, carries on top an index 
figure marked “Break/’ On the reverse side and spaced % inch from its under- 
surface is a cam C, made of bakelite, b^ch thick, which is cut exactly opposite 
to cam C' and so adjusted that when the index figure J points to the “make” 
arrow on the 180"’ scale (7), cams C and C' lying over each other make a perfect 
disc upon the edge of wliicli the breaker ann of assembly E' rides in neuti-al, 
thus delivering neither “make” nor “break” shocks. As the cover (E) carry- 
ing cam C is rotated countercloclnvise a given distance, a depression of that ex- 
tent on the edge of cam C' is exposed, and permits the breaker arm to fall into 
it as ann C' passes before it, thus making contact in the primary circuit (a make 
stimulus). As it emerges from the depression, the circuit wdll be broken, thus 
gmng a “break” stimulus, 

3. The driven memher of the chitcli: All exposed parts of tliis unit are 
exactly lilce the member furnished with the kymograph, except where the dimm 
contacts it; here the table is not flat, but hollowed out to give a more rigid con- 
tact than usual. Tins member also carries the brass scale I, which, while not an 
integral part of the unit, is finally firaily attached thereto, and rotates with it. 

Inside the unit it will be seen that this member has been lengthened to carry 
a number of units. Cams C' and D are firmly attached, while earn G is in con- 
tact with it and driven by friction carrying with it iu rotation also the bakelite 
cover E. All members attached to this unit rotate between the breaker arm as- 
semblies E and E\ thus making and breaking the primaiy and secondary cir- 
cuits appropriately as the index figures on the scales indicate. The timing of 
cams C' and E for “make” shocks is illustrated in the vertical view. The in- 
terval between “make” and “break” shocks is set by rotating index figure J 
away from the “make” arrow the desired distance and by setting index figure 
on ring F to M + B, When “make” or “break” shocks alone are desired all that 
is necessary is to rotate ring F to the appropriate index letter. 

4. The breaker arm assemblies: These are simple metal toggle arms mounted 
on bakelite blocks so adjusted that hotlx binding posts will he in contact with the 
arm for a closed circuit and in contact with only one for open circuit. They are 
activated by the rotating cams. 

5. The retaining collar: G' is a retaining collar to hold the assembly in- 
tact and to maintain the proper relations of the parts within, during storage of 
the unit and while setting it in place. 
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SICKIiE CELL Standardizing Method Beck J S P and Hertz c S Am J CIm Path 
5 325, 1935 

A test tube method for the production and demonstration of sickle cells is described 
Every phase of the test is easily controlled and standardized 

The results of 100 tests hy this method are compared vrith the results of the ‘scaled 
smear method in the same group at the same time 

An incidence of 13 per cent is reported for the sickle cell trait in 100 negroes 
When the sickle cell trait exists, 77 per cent or more of the erythrocytes mav shove 
sickling bj the tube method By the slide method the trait mav not be demonstrated 
a.t all in many cases 

The method follows 
Apparatus and Eeagents 

1 Small test tube, 4 x 1 cm 

2 Physiologic saline citrate This may be prepared by mixing equal quantities of 
normal saline and 3 per cent sodium citrate 

3 Paraffin, oil 

4 Saline formalin iixatn e Add 0 85 gm of sodium chloride to 100 c c of 10 per cent 
neutral formalin 

5 GIa ‘«3 slides cover glasses lancet to pnek finger, three small bottles and three 
small drawn glass pipettes equipped with rubber nipples, and a microscope 

The ‘?aUne citrate the paraffin oil and the formalin are to be kept m separate bottles, 
stoppered and labelled One pipette is to bo used for handling the saline citrate solution 
one for the paraffin oil and one for tlie formalin klark these pipettes appropriately be 
cause a trace of formalin m the blood prior to sickling may prevent the deformitv Be 

fore starting the test, place from 0 2 to 0 5 c c of saline citrate in the tube to receiv e the 

fresh blood 

Procedure — Clean and prick the finger as in collecting blood for a count Wipe tlm 
finger dry and collect one or two drops of blood in the test tube containing the saline 
citrate Invert to mix Cover with sufficient Oil to make a layer 1 cm thick Make 
sure no bubbles of air are under the oil Let the preparation stand at room temperature 
for twenty four hours, then introduce 0 2 to 0 5 c c of the formalin solution beneath 
the oil layer by means of the formalin pipette Thoroughly mix by forcing the liquids in 
and out of the pipette several times Do not break up the oil layer for fear of letting air 
in too soon Two or three minutes or more should be allowed for fixation After this 
period the suspension is mixed again with the formalin pipette to insure a uniform distribu 
tion of cells Bemove a few drops from the tube wipe away the excess oil from the tip, 

and place a drop on a glass slide Cover and examine The percentage is calculated in 

the manner of the differential leucocyte count 

If it IS desired to measure the blood and the solutions accurately, it may be done with 
a hemoglobin pipette for the blood and 1 c c pipette* graduated into tenths, for the solu 
Uons It will be found that 20 e mm of blood in the solutions described above make a 
very satisfactory cell suspension for microscopic observation 

Permanent preparations are made from the suspension on cover glasses hie an ordi 
nary fresh blood film The smears are dried in air and fixed by flame Blood cells treated 
With formalin are not well tinted in AYnght s ^tain Excellent stains may bo made by 
using the hematoxylin oosin technic, but if it is desired to stam only the erythrocytes, a 
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simpler method consists of staining with basic fuchsin or some similar dye. To use fuchsin, 
flood the smear with a 1 per cent aqueous solution for fifteen to thirty seconds. Pour off, 
wash in water, and differentiate by flooding with 95 per cent alcohol for thirty to sixty 
seconds. Destaining in alcohol is to be controlled microscopically before mounting. If the 
cells are too pale, restain and differentiate less. When the staining is satisfactory, wash 
in water, blot, dry, and mount in balsam. 


MENINGITIS, Tuberculous, Age Distribution and Pathogenesis of in Children, Siegel, M. 

Am. Eev. Tuberc. 32: 196, 1935. 

An analysis was made of the age distribution of 445 cases of tuberculous meningitis 
among 742 children who died of tuberculosis at Josef’Ninderspital, Mount Sinai Hospital 
and Sea View Hospital. In addition, a similar analysis was made of approximately 3,000 
cases of tuberculous meningitis reported in the literature in the past thirty years. 

Of the total cases in childhood, there were 57 per cent in the first three years, 26 
per cent in the next three years, and 17 per cent between six and twelve years of age. 
The greatest number of cases occurred between the ages of nine and fifteen months. 

No undoubted case of tuberculous meningitis was reported in infants who died under 
two months of age of either acquired or congenital tuberculosis. There were a few cases 
of tuberculous meningitis in the third month. At this age, the percentage of cases of lethal 
tuberculosis with meningitis was low (7.9 per cent). After the third month, the incidence 
of tuberculous meningitis in infants who died of tuberculosis increased markedly, reac mg 
33 per cent in the fourth month and 50 per cent in the sixth month. The percentage 
ally increased in older infants and reached its maximum (about 80 per cent) in t e ir 
and fourth years. , ... 

There were no cases of tuberculous meningitis in 08 cases of acute meningitis in 
infants below two months of age. About 90 per cent of these 68 cases were caused by t e 
streptococcus, colon bacillus, pneumococcus, and meningococcus. 

Additional data are presented to show that tuberculous bacillemia is the precursor, 
but not the direct cause, of meningitis, which may eventually result from extension o a 
local tuberculous focus into the subarachnoid space or ventricles. 

The incidence of tuberculous meningitis in lethal tuberculosis, as reported from 
various hospitals, depends largely on the type of tuberculous case admitted to these hos- 
pitals and on the duration of hospitalization. 


BREAST TTnvrOES, Roentgen Diagnosis of, Ritvo, M., Butler, P. P., and O’Neil, E. E. 

J. A. M. A. 105; 343, 1935. 

Roentgen examination affords an easy and reliable metbod of studying tte female 
breast. Neoplasms of the breast and other pathologic processes may be visualized The 
changes incidental to menstruation, pregnancy and the menopause are a so emons ra 

The roentgen examination requires no special preparation of the patient and causes no 

pain or discomfort. . , 

Gheatle and Cutler’s classification of mazoplasia and cystiphorous desquamative 
epithelial hyperplasia is used to replace "chronic mastitis" and "cystic mastitis " these 
terms being unsatisfactory in tho light of recent studies. The authors suggest the name 
cystoplasia to denote the condition of cystiphorous desquamative epithelial hyperplasia. 

They do not believe at present that the early stages of malignancy or heginmng 
malignant degeneration in formerly benign tumors are demonstrable on the roentgenogram. 

Tumor masses can bo outlined and the character and extent of the lesion determined. 
The existence of a neoplasm may be shown by roentgen examination before it can he 
definitely diagnosed by clinical means. 

Glands in tbe axilla and extension of malignant growth to the ribs are demonstrable 
on the roentgenogram. 

Eoentgen studies greatly lessen the need of diagnostic operation and repeated palpa- 
tion of the breast and give information of value in the diagnosis, prognosis and treatment 
of lesions of the breast. 
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LETTKOCYTES, EJlament, Nonrilament Count In Appendicitis in Children, Mills, S D 
Am J Dis Child 50 30, 1035 

From an analysis of 41 cases of appendicitis among children, the author would place 
in order of their rclnbilitj as aids in diagnosis (1) an increase in the total leucocvte 
count, (2) an increase in the number of neutrophiles and (3) an increase in the number of 
nonfilaraentod neutrophiles with a nonfilamented fihracnted cell ratio exceeding 1 

Certain points in regard to the filamented nonfilamented cell count seem worthy 
of mention In modifications of the well established Schilling count, it has been simplified 
to the point of eliminating consideration of toxic changes in the neutrophiles, which arc 
often of greater significance than the number of nonfilamented neutrophiles The presence 
of these toxic changes in the neutrophiles is of definite prognostic import 

The presence of immaiure Jccocytes in the course of a case of appendicitis is 
important evidence of the demand being made on the bone marrow Immaturity in the 
leucocytes extending as far as the promj elocj te stage is sometimes seen in cases of acute 
appendicitis The nonfilamented cell count proMcles no means of showing how immature 
the nonfilamented forms may be 

The nonfilamented cell count may increase in advance of the rise in total leucocytes 
or neutrophiles An increase in nnv or all of these forms should warn one of the possibility 
of extension of the infection 

The prognostic value of the nonfilamented cell count is perhaps its greatest useful 
ness In acute appendicitis, an initial high nonfilamented cell count means that the out 
look 13 bad With the total percentage of ncutioplnles higher than 90 and with Ie*=s than 
10 per cent of these filamented forma, the prognosis is grave A falling nonfilamented 
cell count, or a nonfilamented filamented cell ratio of less than 1 is a good sign, as are 
also the reappearance of cosinophiles and monocj’tes and the disappearance of neutrophiles 
of toxic type from the peripheral circulation 

The nonfilamented cell count is of value in the diagnosis of appendicitis* since it 
paralfols the neufrophile count during the course of the infection When considered 
with the total leucocyte count and the percentage of neutrophiles the nonfilamented cell 
count is an important diagnostic aid, but it is not reliable alone in a sufficient number of 
cases to be of the same diagnostic worth as the total leucocvte count and the percentage 
of neutrophiles 

BNCEPHAXITIS, Fulminating Hemorrhagic, Levinson A , and Saphir, O Am J M Sc 
1 42, 1935 

Fulminating hemorrhagic encephalitis is characterized by sudden onset, great rcspira 
tory difficulty, coma, and rapid death The course of the disease is veiy short and death 
may sometimes be sudden The cerebrospinal fluid may be hemorrhagic, but is usually 
clear It maj have an increase in cells, or may show no changes The greater the 
meningeal involvement, the more pronounced the cerebrospinal fluid changes Histo 
Jogicallj, the brain reveals a predominance of a hemorrhagic exudate in addition to pc“i 
vascularly arranged lymphocytes and neutrophiles In one instance, fulminating hemor 
rhagie encephalitis was found superimposed on an old encephalitis In children, a gen 
eralized enlargement of the lymphadenoid apparatus is usually present The sudden death 
due to fulminating hemorrhagic encephalitis may bo regarded as an example of ^^sudden 
death from natural causes,'' in Kohsko's definition of the term 

SCARLET FEVER Dick Test and Blood Agar Cultures as Aids In the Diagnosis of 
Scarlet Fever, Gasul, B M, and Rhoads, P S Am J Dis Child 49 003, 1935 

Two hundred and seventy three white patients who were admitted to the Cook Countj 
Contagious Disease Hospital between June 20, 1932, and April 7, 1933, with a diagnosis of 
scarlet fever were given a Dick test soon after admission 
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Of 30 patients tested on the first day of the disease, 17, or 56.7 per cent, showed a 
negative reaction the next day; and of 204 patients tested at the end of the first week 
of the disease, 141, or GO.l per cent, showed a negativ'c reaction. 

Of the total number of patients who were tested, 2G4 were discharged with a final 
diagnosis of scarlet fever and 253 of these, or 05.8 per cent, showed a negative reaction be- 
fore discharge from the hospital. Eleven, or 4.2 per cent, did not show a negative reaction 
after an average stay of 25.8 days in the hospital. 

For 81 patients for whom the final diagnosis was scarlet fever, blood agar cultures 
were made. The hemolytic streptococcus was present in every case. 

Seven of the 9 patients for whom the final diagnosis was not scarlet fever had nega- 
tive cultures for the hemolytic streptococcus. Cultures were not made for the other 2 
patients. 

The diagnosis of scarlet fever cannot depend on a single Hick test. A persistently 
positive reaction to the Hick test during the whole conr.se of the disease throws great doubt 
on the correctness of the diagnosis of scarlet fever, while a positive reaction at the be- 
ginning of the disease together with a negative reaction during the course of the disease 
is confirmatory evidence that the disease is scarlet fever. 

According to the authors^ experience, cultures negative for hemolytic .streptococci, 
properly luhon at tho beginning of the disease on a properly prepared medium, and properly 
inteipreted, ofiVr strong evidence against the correctness of a diagnosis, of scarlet fever. 
A positive culture, however, in the presence of the other, clinical findings of scarlet fever 
confirms the diagnosis. 

TISStTE, Improved (Paraffin Section) Method for tlie Dopa Beaction, Becker, S. W., 

Praver, L. L., and Thatcher, H. Arch. Hermat. So Syph. 31: 100, 1035. 

Freshly excised tissue, from 3 to 5 mm. in thickness, was immersed in the solution of 
di-oxy-phenylalaiiine prepared according to the simpUfied technic of Haidlaw and Black- 
berg. The solution was changed after one-half hour, since Laidlaw and Blackberg called 
attention to the fact that some tissues are sufficiently acid to alter the pH of the solution. 
The first solution washes out the objeetiouablc substances and the^ reaction proceeds 
unhindered in the fresh solution. The pH of the dopa solutions varied from /.35 to /.8. 
Bloch stated that 7.35 is the optimum pH. The solution containing the piece of tissue was 
kept in the incubator at 37° C. for from twelve to fifteen hours. AVithin this time the 
tissue and the solution became black. A period of this length is necessary- for penetration 
and does not produce a great deal of nonspecific blackening of the inner portion of the 
block. 

During the experiments, control frozen sections were placed in the same solution, 
allow^ed to remain in the incubator for from three to four hours, washed in water and 
mounted on gla.ss slides. The collagen of the dermis acts as a medium for mounting. The 
tissue used for frozen sections was fixed in a 5 per cent solution of formaldehyde for from 
one to two hours to aid in the cutting. 

The block of tissue was removed from the dopa solution and treated with various 
fixing solutions. Alcohol and formaldehyde did not prove satisfactory, and the best results 
were obtained by fixing the block in Bouin^s solution, according to the method of Masson, 
for from fort^^-eight to seventy- two hours. It was then carried through alcohol washings 
and toluene and embedded in paraffin containing 5 per cent beeswax. Sections of from 
5 to 6 microns in thickness were cut. The paraffin was removed with toluene or xylene; the 
xylene was removed with alcohol, and the sections were taken from the 70 per cent alcohol 
and placed in water. Thej" were allowed to remain in running water for one hour, at which 
time the trinitrophenol was completely washed out and the collagen appeared to be pale 
gray. After this the sections were counterstained by a good staining method. If a quick, 
simple stain was desired, brazilin was used. For careful cytologic study, the Masson 
trichrome stain (iron hematoxylin, acid fuchsin-poneeau de xylidine and aniline blue) was 
used. It is advisable to stain the protoplasm rather lightly with the acid fuchsin-ponceau 
de xylidine mixture in order to facilitate identification of the dopa-positive cells. 
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AIiLERGIO DERMATOSES, Wise, P , and Wolf, J J A A 104 1489, 2935 
Tho folJoTving clas‘?ilieation is proposed 
I Eczematous Keaetiong 

1 Site of «5liocX tissue epidermis 
S HeaetioTi time t-neniv four or more hours 

3 Chnracteiistic leeion spongiosis and intraepidermal vesicle 

4 Causative substances frequently simple chemicals or products of fungi 

5 Type of test, patch test 

II Tuberculin Tnehophj tin T^Tpe Reactions 

(not infrequently combined uith eczematous responses) 

1 Shock tissue upper cutis, cutis 

2 Reaction time from tnenty four to forty eight hours or more 

3 Characteristic lesion hmpliocite and later epithelioid cell infiltration 

4 Cau«ati\o substances usualh microorganisms, bacterial or fungous products 
(allergy of infection) 

5 Test intracutaneous ffortv eight hours) 

III Urticarial Reactions 

1 Shock tissue upper cutis (blood vessels) 

2 Reaction time from ten to thirtv minutes 

3 Characteristic lesion edema e\tra\ asation of fluid and cosinophiles (uheal) 

4 Causative substances foods inhalants, products of microorganisms 

5 Test intracutaneous scratch or indirect (immediate uheal and flare) 

IV Miscellaneous Reactions (drug eruptions "ids " etc) 

1 Shock tissue deep cuti->, cutis epidcnins, follicles 

2 Time from minutes to davs 

3 Lesions (a) nodules, (b) fixed polychromatic areas (c) multiform dermatoses 
and follicular lesions, etc 

4 Substances drugs, microograiiisms 

5 Test usually inconclusive (sometimes the patch, Aforo or intradennal test is of 
value) 

SYPHUJS, Factors Conditioning the Transmission of Syphilis by Blood Transfusion 
Morgan, U J Am J 31 Sc 129 80S, 1935 

The tiansm lesion of sjphiUs by blood transfusion in tlie leported cases in the liter iture 
has been manifested in the recipient by the development of the acute secondary stage of the 
disease uitliin from one to thieo and one half months after tlie transfusion Our present 
knowledge does not allow of a diagnosis of "transfusion syphilis" in the absence of such de 
velopments in the recipient 

Syphilis IS obviously transmissible b\ blood transfusion when, and only when, the virus 
IS present m the donor s blood Spiroclietemia is known to occur only dming the early stages 
of the infection before the development of latency or during pregnancy m the chronic dis 
ease Our present know ledge does not allow of a diagnosis of transfusion siphilis" in the 
absence of these stages of syphilitic infection in the donor 

ANAEROBIC BACIIiLI Infections by Gas Forming, Eeeres JR J A Af A 104 526, 
2035 

Approximately 30 per cent of c ises reported and treated as Closirtdium welchn gas 
gangrene are caused by other anaerobic organisms 

This 30 per cent of cases Miould be classed as putrefactive gangrene and treated con 
servatively by systemic supportive treatment, debridement and irrigations Clostridium iieJchu 
antitoun la not indicated and may be injunous 
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Putrefactive gangrene is likely to appear in patients past the age of fifty years who are 
constitutionally below normal. Cases appear notably in patients with circulatory failure, 
arteriosclerosis, thromboangiitis obliterans, and diabetes mellitus. 

The direct cause for putrefactive gaseous lesions in the muscles of patients whose condi- 
tion has been described may be bruises, bums, simple fractures, parenteral administration of 
drugs and solutions, and circulatory failure. 

Putrefactive gas-forming anaerobic soil bacteria contaminate food at all times. It seems 
apparent that bacteria of this type are frequently present in the organs and muscles of the 
aged individual. 

Diagnosis of Glosiridhnn weJchii infection cannot be based on direct smear, the rabbit 
inoculation test, or Nerb^s test. 

Diagnosis, for clinical purposes, of the presence of Clostridhim welchii can be made in 
experienced hands by capsule stains. However, the only positive identification is by the use 
of anaerobic cultural methods and related criteria. 

Patients suffering from wounds, particularly of muscle tissue, which have been con- 
taminated wath soil or street dirt, should be given gas gangrene antitoxin prophylactically and 
in addition should receive debridement and irrigations. If toxic symptoms develop, radical 
debridement, continuous irrigations and therapeutic seium are indicated without delay. 

LEUKEMIA, Heterophil Antibody Test in, Weinstein, G. L., and Fitzhugh, T., Jr. Am. 

J. M. Sc. 190; 106, 1935. 

The heterophile antibody titer in the sera of 16 cases of leucemia was found to be uni- 
formly and repeatedly at a low' level (Zone 1) regardless of the stage and type of the dis- 
ease. One case of acute myelogenous leucemia wns found to be in Zone 2. This patient, how- 
ever, had received 28 blood transfusions. This constant finding may be of value in ruling out 
the diagnosis of leucemia in any case in w'hich a high heterophile antibody titer is found. 

A low' or normal titer of heterophile antibody was found also in 3 cases of Hodgkin ^s 
disease, 5 of lymphosarcoma, 5 of polycythemia vera, 4 of agranulocj'tic angina, and a num- 
ber of miscellaneous cases including typhoid fever, simple adenitis, syphilis, tuberculosis, 
anemia, etc. 

A high titer (Zone 3) W'as found in serum sickness and acute infectious mononucleosis, 
thus confirming the reports of Paul, Bunnell, Davidsohn, and others. 

The parenteral administration of horse serum did not produce a rise in the heterophile 
antibody titer in 5 cases of chronic lymphatic leucemia. TJiis finding is in accord with pre- 
vious evidence. 

A similar failure of increase of heterophile antibody titer following horse serum in- 
jections was found in 1 case of ‘^at^'picaP^ Hodgkin ^s disease and 2 of lymphosarcoma, sug- 
gesting the possibility of a biologic relationship of these conditions to lymphatic leucemia. 

The parenteral administration of horse serum in 3 cases of chronic myelogenous leucemia 
produced a marked rise in heterophile antibody titer similar to that occurring in nonleucemic 
individuals. This finding is not in accord with previous evidence, and suggests the possibility 
of a real biologic difference between myelogenous leucemia on the one hand, and the lym- 
phatic group on the other hand. 

EOSINOPHTLIA, in Scarlet Eever, Freedman, S. Am. J. Dis. Child. 49: 1256, 1935. 

The course of the eosinophile count in 85 cases of scarlet fever lias been traced and the 
presence of primary and secondary eosinopliilia has been demonstrated. The nature of the 
phenomenon has been discussed and the view has been expressed that the formation of anti- 
toxin and the presence of free antitoxin in the blood constitute the most logical explanation 
of the eosinopliilia. 
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Books and Monographs for Beview should bo sent direct to the Editor, 
Dr Warren T. Vaughan, Professional Building, Richmond, Va 


post Mortems and Morbid Anatomy"^ 

^T^HIS, the third edition of a useful book, has been cstonsivelj ren'^ed and rewritten, notably 
in the sections on endocarditis, pulmonary tuberculosis, gastric ulceration, nephritis and 
the nephropathies, and gastric ulcerations 

Many nen illustrations lia\c been added and the volume may he regarded as a safe, com 
prehensive, and anthoritatne guide 


The Foott 

T he importance of diseases of the foot, even those of comparatne triviality, as a cause 
of social discomfort and industrial incapacit} is widely recognized 

The more marked lesions receive the attention of orthopedists and are the subject ot 
lectures to the student, but the more trivial lesions, though quite often of import, are likely 
to be overlooked both by the student and the practitioner It is to remedj this gap that this 
book has been written, and nell written by one who«e experience lias fitted him for the task 
The book is clearly written, well illustrated, and should prove a useful addition to the 
physician’s libran 


The Hair and Scalpt 


A s THE author remarks in her preface, while diseases of tlie scalp and hair are too often 
regarded as minor maladies hardly deserving of serious consideration by the physician, 
to those who suffer from them, particularly women, they may be matters of utmost impot 
tance 

It la, perhaps, this not uaeommon attitude toward these conditions which results in the 
trial, first, of the innumerable remedies so glowingly described in adi ertisements that when 
the physician is finally consulted m desperation the condition may present, as, indeed, e\en 
the most common diseases of the scalp and hair not infrequently present, a puzzling problem 
And, unfortunately, they are also problems which, either by reason of lack of interest or in 
formation, the phyaiexan is often but lU equipped to handle 

These facts form the underlying raison d’gtre of tlus hook m which Dr SaviU has at 
tempted, and with no small measure of success, to discuss m an intelligent, scientific, and 
quite comprehensue manner the diseases to which the scalp and hair may he subject 

The manner of presentation is that familiar to the readers of Savill ’s Clinical Medicine 
The chief symptom is first noted and followed by a list of possible causes which ate then, re 
viewed and differentiated The disease m question is fully described and the methods ap 
phcable to its treatment and control fully discussed 


♦Post Mortems and Morbid Anatoms Bs Theodors Shennan M D Pro^ssor of Payiolog> 
University of Aberdeen Cloth pp 716 240 figures avjlllam Wood & Co Baltimore Md 

tThe Foot Bs Norman C Lake Senior Surgeon and Lecturer on Surgers Ch-Mslng 
Cross Hospital London etc Cloth pp 330 and 95 figures WllHam Otood &. Co BaltJ 
more Md 

tThe Hair and Scalp with a chapter on Hirsuties Ej Agnes Savill AM MD (Glasg) 
Consulting Physician to Fltzroy Square Skin Hospital etc Cloth PP 288 and 53 figures 
William Wood fi. Co. Baltimore 
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Manson’s Tropical Diseases’-' 

'T^IME v\ns %\hcn books cont^.rned \Mth the KtOt'nition luul mnnij^ouunt of tiopitnl ibsci'ics 
* \\crc of interest principillj to tho*fO who, b;j rtisnj of geogriphkil lotafum, were likelj 
to encounter them 

The rapuhtx and c\tent of inodoui tnnspoztation fauldu-^ hovvcvtr, is wtU ns t!« 
interminghn,, of the rac<a of the woihl during t)io Woiid Wnr, hu\e to u huge tvttnl nidiiiUd 
the former geograplutnl distribution of distists “o tlmt ulide tlaro uro stdl diM ms jinm or 
less limited to tropical countries, mim hirttofoic so ik-'-sified mni now bo ht*n in mu loiii 
tions It Im become iid-cssar-v, therefore, for the ph^siLum in giiuinl to ha\i, at hunt, 
access to roferenco tests on tins subject than uliuh ftn arc better 1 noun than tlml of 
Manson 

The SIX jears which ha%e ehpod 'smct tin list edition of tint well known work hn\i sicu 
manj adiances which arc mcliidcd in tho pre-^ent reunion, ^o much so tlmt tin tith is now 
more a matter of comeniencc tinii esaetitmle since tht book is \ei^ comprolunsivo m siopt 
Tho diiersitled field included m this edition is imlicitcd bj tin ekicn sections into 
which it 18 di\idod I Feicrs H ^ it imm Pefitunev Dismscs, HI Abdomnml llimnses, 
IV Xnfectue Granulomatous Diseisis ^ Disemrs of the Cintrnl Nenous Sistom, VI Tro}> 
real Venereal Diseases, ^ If 'Iropicil Skin Disc iscs, VIII Loc il Dmt is(s, l\ Amin il rnmsiti s 
and Associated Diseases \ Diseases Dm to Poisons, imUiding '^mtko lliUs eti , M Tiihnn 
An appendix is du otcl to nudiciil roologi nnd hboraton methols 
A feature of this edition la tho 1 irgc simoimt of spot gnon to thsenssjons of the iliu 
ical aspects of the diseases considered and also to tiio methods now ainilablo for their trial 
meat 

The book is profustlj and c\cellentU illustrated An e\tensi\o inh\ rendors tho con 
tents readih accessible 

This \olume maj be recommended as a comprcliLnsuc and authoritatm nfirtmo text 
which %\ithout doubt wil! aohieio as heretofore, a deserxcdlj wide eirtulation 


Recent Advances in Cardiology! 

T ub third edition of this useful book hm been cntirelj rewritten and contains mucli mw 
material m addition to the thorough leiision lequircd to keep in line with tho adianccs in 
cardiologj since tho preiious edition four jcirs ago 

As heretofore, the nnm theme of the book is the importanco of Iiealth nnd efi«ienc> 
of the cardiac muscle, and the arrangement of the material is such tlmt all the siquelae of 
cardiac inoffictcncj arc discu>»scd m a logical and ordeilj manner 

Those familiar with preiious editions of this text will not need to bo remind* 1 of it« 
eramentlv practical plan and the excellent manner m which it is earned out 

For tho student, tho specinltst, and espfciallj for tlie prnctitiomr at large, this book 
continues to be a xaluable, eompreliensixe and authnntatiie tixt which can bo highly lOm 
mended ^ 


For and Against Doctorst 

I T MAI occur to some, peihaps, that the doctor and his woiks have hc<n the subject of on 
extraordinar) amount of discussion m recent turns, but tlio bttraturc of the world witnesses 
that these have alwajs bctn of greit interest to the lutj 


•Mansons Tropical Dls '' ibcs V ^fvnual of tlir Vm ti- t of M/irm rilmatr* I<Ut*rl hi 

PhJUp H Man‘'on Bahr El 10 Cloth 1003 paces 381 i*\t ngur<s 22 color flftlos 15 half- 

tone plate«t 6 maps anrt 38 ch irts V SUiam \\ ood &. ''o BaJtlruorc Mtl 

tlloccnt Vdvanec' in Caidjoiofrj fix Tcrrnc* I x«t I>hJ Rician Kind's ironpUal nn1 

Curtis Bain Phjslclan Harrow pitc Gen ral IIo«piUl 1 i 2 Cloth 3''0 piM-? li plftl*« ftni 

8a text figures P BiakLntons &on S. Co Philadelphia pa 

Jtor anti Against Doetors \n Antholo,^j r-ompUM hj Hebert Ilulchlson find M 

Vauchope Cloth with 168 pages Wlliiam Moo I fi Co Baltimore Md 
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If the pages of the Avorld^s writers contain instances of extravagant censure, these 
may be counterbalanced by equally extravagant praise, facts utilized by Ur. Hutchison in his 
MacAllister lecture for 1934. 

The great and general interest thus aroused led to the preparation of the present anthol- 
ogy which embraces an extensive selection culled from many sources as the following headings 
indicate: Proverbs, Tlie Ancients, Medieval, Fifteenth to Eighteenth Century, The Moderns, 
Retrospect. 

An index renders the contents of the book readily accessible. 

This little volume should be a welcome and valuable addition to the physician library 
and should be of particular interest to the medical writer in search of an apt reference and 
quotation. 


Modern Criminal Investigation’"' 

WRITTEN primarily for policemen, detectives, and peace officers in general, this book 
nevertheless will be of great interest to lawyers, students of criminal investigation, police 
surgeons, pathologists, physicians, and also to the intelligent layman. 

It is well written, comprehensive, and authoritative, and furnishes a complete picture 
of the varied procedures now called into play in the modern investigation of crime. 

The reader of the mystery stories'' of today is familiar wdth the fact that many 
technical procedures culled from various arts and sciences now form a part of the modern 
police department and that many specialists are now an important part of the personnel. 
In this volume he will see just what is done and how it is done and, without doubt, wall be 
surprised at the advances which have been made and the varied procedures now utilized. 

The story thus told is not only informative but exceedingly interesting and the book 
can be recommended as an excellent discussion of, perhaps, the most important problem now’ 
confronting any community. 


Experimental Bacteriologyf 

I N VIEW of the well-deserved popularity of ^^Kolle and Hetsch," long a familiar German 
reference text, the appearance of this first English text by Professor Eyre will undoubtedly 
meet with a most cordial reception. 

It may be said wfith some confidence that there are fe^y, if any, texts covering this sub- 
ject as comprehensively as tliis one. Certainly none present it in quite the same manner. 

Throughout the two volumes, in wdiich not only the diseases peculiar to man, but also 
those seen in animals are discussed, there is a steady insistence upon the importance of anima 
experiment in every phase of bacteriologic investigation. It is for this reason, perhaps, t la 
this w’ork has maintained its commanding position in the laboratory field in which, in many 
w’ays, it serves as the bacteriologist's vade mecum. 

It is not, however, a book for the laboratory worker or the bacteriologist alone, for 
the sections on specific diseases contain a w’ealth of material of interest and value to a t lose 
concerned with the management, treatment, or control of disease. 

Without question, the English translation of this standard text will achieve and 
retain an equal popularity with its German predecessors. 


. o- Head of The Institute of 
Deputy Chief Inspector, 
Cloth, 461 pages, numer- 


•Modern Criminal Investig^ation. By Harr>’ 

Police Science, University of Stockholm, Sweden, an 
New York City Police Department, and Dean of th 
ous drawings and 31 plates. Ftink and Wa^alls 

tBxperimental Bacteriology- Its Applications to the 
mimologj- of Infectious Diseases. By Dr. W. IColle, Institute for^ 

etc., Frankfort, and Dr. H, Hetsch, Professor at the Institute fhr 
Frankfort. English translation of seventh revised an?% 

Professor of BacterIolog 5 % University of London, CloUi, Vol. I, PP. 592 ; 49 plates and 79 ngures. 
Vol. II, 62 plates, 120 figures. The Macmillan Co., New iork. 
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CLINICAL AND EXPERIMENTAL 


HEIMOGRAPHY IN THE DIAGNOSIS OF APPENDICITIS 
BASED ON 500 CASES* 


■Walter J Crocker V jM D , vnd Ele^vnor H Valektime, M D , 
Philadelphia, Pa 


I N RECENT jeais there has been an attempt to obtain more information from 
the leucocj'te count and the stained blood smear than is afforded bj the simple 
Ehrlich differential count A number of methods foi classifying the ncutrophiles 
have been offcied, among the best InioMn being those of Schihiiig and of Ameth 
The Schilling method of dividing the ncutiophiles into four groups based 
on their maturity, i e , mveloeytes juveniles stabs and segmenteis is m common 
use, being recognized as a moic complete and valuable diagnostic aid than the 
conventional Ehrlich method and moic simple than the eompbeated Aincth 
system 

It is logical that the Schilling piinciplc should be applied to the differentia 
tion of various tjTpes of appendicitis and v^e liave, therefore employed a modi 
fication of the Sehilhng hemogram 

Kohl uses only a part of Schilling’s classification of ncutiophiles to dis 
tmguish four degiees of appendicitis v\hieh he does not desenbe He bases his 
diagnosis on the total percentage of immature ncutiophiles (mvelocytes + yu 
vcniles + stabs) nhieh Schilling calls “shift cells ’ eg, 
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In appendicitis, as in all infections, it is not sufficient to consider the shift 
cells alone in making a diagnosis from the hemogram. This one item becomes 
more important when considered in its relation to the total leucocyte count, the 
percentage of segmenters, total neutrophiles, lymphocytes, monocytes, etc. 

We believe that the entire hemogram, when carefully analyzed and con- 
sidered with the total number of shift cells, affords the most accurate differentia- 
tion. It is possible, we believe, to recognize the various stages of appendicitis 
from the most quiescent, fibrotic state to the most active, diffuse inflammatory 
process. 
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Fig. 1. — stainlne with Wright's stain and buffer solution. (1) Wright's stain one minute. 
Cover the slide with stain, 10 to 15 drops. (Cells fixed by the methyl alcohol and staining 
begun.) (2) Buffei solution three minutes. Add an equal quantity of buffer solution to the 
Wright's stain on the slide, 20 to 30 drops. (Staining completed.) (3) AVash in distilled water. 
(4) Blot. (5) Decolorize in 95 per cent alcohol one second to remove stain deposit. (6) W^ash 
in disUlled water immediately until the slide stops streaking. This must be done quickly to 
stop the decolorizing action of the alcohol. (7) Blot. 

Wright’s stain, Biosal Products Co., Rochester, N. Y., 1 tablet to 10 c.c. of absolute methyl 
alcohol C. P. 

Buffer Solution pH 6.45. 

Stock Sol. 1. 28 c.c. 

Stock Sol. 11. 72 c.c. 

Dist. H2O 900 c.c. 

Stock Sol. 1. aS:a'-PH0i.2H-.0 (11.87 grams dissolved in 1,000 c.c. distilled water) 

Na2HP0i.2H20 is obtained by spreading lsra2HP0i.l2H20 in a thin layer and drying in the air 
for two weeks. 

Stock Sol. 1. Na2HP0i.2H2O (11.87 grams dissolved in 1,000 c.c. distilled water) 


HEMOGRAPHY 

We have modified the Schilling hemogram by differentiating the lympho- 
cjfles on the basis of their maturity, in addition to the neutrophiles, and by add- 
ing several indices. For detailed information our previous paper’^ may be con- 
sulted. 

♦Crocker and Valentine: Hemography in Diagnosis, Prognosis and Tieatment, Based on 
6000 Schilling Hemograms. J. LAb. & Clin. Med. 20: 172, 1934. 
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Noimnlh theie aie iii the peiipheial blood appiOMmatelj 5,000 neiuiophiles 
pel cubic miUimetei djstnlnited as follows aecoiding to Schilling 

m>eloc\tes jvsvpniles st^bs segmOTiteTS total neutropbiles 

0 0 4 64 68 

SehiUmg calls mielocttcs, jiueniles and stabs, ‘‘shift cells E\eept foi 
4 to 10 pel cent stabs these cells aie absent fiom the peiipheral blood dm mg 
health, but mat appeal m \aiving numbeis during mfeetions and into\ieations 
An mciease m the number of shift cells with a dcciease in segmentcis is called 
a shift to tile left, and indicates that t)ic ^c\Giit\ of the infection is mcieasing 
A decieasc ui the nurabei of shift cells t\ith an inciease m segmenteis, is a shift 
to the nglit and indicates subsidence of an acute oi subacute infection oi ma^ 
possiblj be due to a low giade ohionic mtoxicatiou 

The quant it \ of the shift is expressed b^ the Schilling index and the mul 
tiple index The Schilling index is the ratio of the total shift cells to segmenters, 
eg, 
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4/64 or 1/16, norni'il Sdnlling index, no shift 
72/24 or Schilling index of S, wide left shift 


The “multiple index’ ^ is the SchiUmg index multiphed b-v 16 oi the Schill 
mg index expressed somcwliat diffeicntlv The noimal multiple index is there 
foie %(j times 16 or 1 ^VhlIc these indices hate the same relatne ^alue they are 
expiessed diffeienth foi comenience m analjzing the hemogiam The Schilling 
index gnes tlic ratio of immatuie to matuie nentroplnles The multiple index 
shows the niimhei of times the shift is gicatei than normal and theiefore may 
indicate the degiees of infection oi intoxication 

The qualiU of the left shift is dctei mined hr the t%pe of shift cells appear 
ing m the peiipheral blood j\l3 elocx tes, jmeniles, and stabs arc found in laij 
mg numbeis depending on the se^erit\ and t^pe of the infection oi toxic agent 
These cells aie found in the bone mairow noimallj but aic piobabh not suf 
ficientlj matuie to pass the thieshold into the pciiplicial blood Inci easing toxic 
depiession of this threshold pemits the escape of the immatuie ueutiophiles 
from the bone mairow m the older of their maturity as though the> were foimed 
m lajeis The lesene segmenteis pass the thieshold flist and aie soon depleted, 
then the stabs, next the juieniles, and finaih the m}eiocjtes, thus extending 
the qualitati\c shift progressueh to the left 

The qualitatiic shift must be consideicd with the quantitatne shift as nidi 
eated bj the Schilling index, since the latter gnes no indieation of the mduid 
ual tjpes of shift cells which aic being allowed to pass the thieshold Foi a 
quantitatne shift oi Sehiilmg index of 3, the qualitatue sluit might be 
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The qiiantitatne shift is the simc in both hemogiams, but the qualil’v of the 
shift IS diffcicut in each The fiist is n simple degeneiatue oi stab left shift 
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The lattex' is a leucemoid or myelocj'tie left shift Avith myelocj'tes and juveniles 
present in addition to stabs. It indicates a much greater depression of the 
threshold and a more severe intoxication. This information cannot be obtained 
from the quantitative shift or Schilling index alone. 

The lethal index is qualitative in character. It is arbitrarily determined by 
obtaining the i^atio of all the myelocytes, one-half the juveniles or one-eighth of 
the stabs to the segmenters. When it reaches one or over and the multiple index 
is 100 or above, the patient is cei’tainly extremely ill, so ill that a fatal outcome 
is common. 

By the term '‘threshold'' we mean that mechanism which qualitatively con- 
trols the maturation and release of the cells which pass from the bone marrow 
into the peripheral blood during infections or intoxications. 

The term "regenerative power" refers to the power of the bone marrow to 
increase the production of neutrophiles under toxic stimulation. In some cases 
"toxic pressure" may be so great that this ability is decreased or lost and pro- 
duction of neutrophiles is less than normal. 

The hemogram is a horizontal tabulation of tlie various important items in 
the blood picture. 

The shiftograph is a vertical graph of the Schilling indices of a chart and 
indicates the extent of the quantitative shift to the left or right, in relation to 
the qualitative shift. The direction and extent of the graph reveals the course of 
illness of the patient which can be roughly estimated at a glance. 

The shiftogram we refer to as a chart of serial hemograms connected by a 
shiftograph, showing the entire course of the disease. Analysis from day to day 
may show extension or subsidence, convalescence or complication and frequently 
signs of approaching death. It may be a guide to medical and surgical treatment 
and probably constitutes a valuable indicator in determining improvement or 
retrogression of a patient under many forms of therapy in routine or research 
problems. 

DESCRIPTION AND DIFFERENTIATION 

Five hundred cases of appendicitis were studied clinically and by hemo- 
gram, and the following degrees could be differentiated : 

First Degree or Chronic Fibrous Appendicitis . — ^With vague clinical symp- 
toms and a histor^^ of recurrent attacks the hemogi'am of chronic fibrous ap- 
pendicitis presents quite constant characteristics. 

The white cell count usually remains ndthin the noimial limits of 5,000 to 10,000 
per c.mm. The percentage of neutrophiles ranges from 40 to 70, total shift cells 
10 to 35, lymphocytes 20 to 40, monocytes 1 to 15, eosinophiles 0 to 6, basophiles 
0 to 5, lethal index to Y^, multiple index 4 to 16, Schilling index % to 1, 
Freyf eld's toxic granules 0, Doehle's inclusion bodies 0, and the hemogram con- 
forms to TjTje 5 A. 

The neutrophilic left shift is confined almost exclusively to stabs. It is 
always slight and with the neutropenia may point to an insidious absorption of 
toxin or a low grade intoxication. The lymphocytosis with few monocjdes and 
eosinophiles indicates an attempt at immunohealing or repair by proliferation of 
connective tissue. 
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Biieflj a low N^lnte cell count, ncuhopcnia oi, lo^\ neutxophilia, lymphoo- 
tosis, (\ iow inonoc} tes and cosmoplules, total shift cells undei 35, and a slight stab 
left shift signify a lo\s gnde chionic intoNicatton of fibiotic clniactci, and nith 
t jiiical clinical si mptoms, points to clu onic fibr oiis a])pendicitis It is placed as ap 
pendicitis of the hist clcgicc because it is pioinbh the least actue and the most 
chionie foim of ajiiiendieitis, if this hbiotic state can be called appendicitis 
Dilfoientiat um of fix's! and bocoiid degiec appendicitis lies ehieflj in the 
white ceil count, winch most commonh appioximates 6,000 in the hist dcgiee 
and 12 000 in the second dcgiee pioccss, othei items of the hemogiara being 
constant foi botli these degiccs 

Second Vcyicc AppcyidtcxU ^ — A homogiam of this degiee eo\eis a gioup 
of pathologic conditions commonh classified is chmne inflammation of the 
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appendix Some of tliese pioeesses, }iowe\ci do not definitely show eithci the 
acute 01 ehionxe feaUucs of inflammation bnt aie chiefly chaiaeteiized by degen 
elation, atropht oi Inpertrophy Boyd with some qinhfieations and discus 
Sion desci files most of tlicse conditions including fibiosis of tlie organ, undci 
the heading of Chionic Appendicitis 

Some pathologists apply difteient names to ^allous combinations of changes 
accoiding to tiicii induidual ^icws eg chronic hyperplastic appendicitis which 
shows clucfl\ l\^pelt^oph^ of the mucous ghuds, lymph follicles, muscles, oi 
sympathetic nei\e plcMises and sometimes distention of the lymph channels or 
inffitiation of tJie tissues witli hmplioc^tos neuiogcinc appendicitis which is a 
teim which max come into use witli obscuation of hypeitiophy of the nerxe 
plexuses (Boyd) appendicosis oi ati opine appendicitis, which is pci haps, moic 
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a process of atrophy than inflammation; subacute appendicitis, a beginning 
acute exacerbation of chronic fibrous appendicitis or a late subsiding acute 
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appendicitis; and hydro-appendix or pyo-appendix, when complete fibrotie 
stenosis of the proximal end of the appendix causes filling of the structure with 
mucus or pus which is probably sterile or contains an organism of very low 
virulence. 
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With ^aguc sjmptoms and a Instoij of iccuucnt attacks the hemogram of 
second degree appendicitis is quite constant foi tins gioiip of conditions The 
^\hitc blood cell count is model atelj higli and langcs fiom 10,000 to 15", 000 pci 
e mm The peiceiitagc of iieutiophiles inngos liom 50 to 75, total shift cells 
15 to 35, hmphoc^tes 10 to 35, monoc^tes 1 to 15, cosinophilcs 0 to 4, basophiles 
0 to 3, lethal inde\ to ^,4? multiple index 5 to 17, Selullmg index ^ to 1 1, 
Fle^ fold’s toxic gianulcs 0, Doelilc’s inclusion bodies 0, and the hemogiam con 
foinis to T\pe 4 

Viffcicntvition of i^econd degtee and thud degree agpcnditit^S' Confusion 
IS not piobablc because of the acute symptoms and high ^\hite cell count and 
ncutiophilia of the thud degiee oi acute suppiuatnc eaih gangienous appen- 
dicitis, e\en though tlic lo\\ indices and lo^\ total shift cells iTia\ lie like those of 
second degiee appendicitis 
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Chirt 3 — ^Thlid degiee or ncute suppurative earlj gangrenous appendicitis illustrating high 
leucocjtosis and neutrophilia but only a slight degenerative left shift (Frozen threshold ) 


Diffeientiation of second degree and fourth to eighth degices of appen 
dicitis IS made eas^ b^ the highei ^\hlte cell count, neutiophilia, nidei shift, 
total shift cells o\ei 35, and higher indices of the lattei 

Thwd Degiee oi Acute Suppuiahie Early Gangrenous Appendiciti'i — With 
tjpical symptoms of acute appendicitis this hemogram is lemarkahlj constant 
The A\hitc cell count is alua-^s high, approximating 18 000 per c mm with high 
neutiophiln It is peculiai m tint the left shift is ahvats slight, ^^lth Schilling 
index a fraction, multiple index close to 16, and the total shift cells approxi 
matclj 20 This inactnitj of the matiuation and release meclianism of the bone 
maiiow, after becoming slighth depressed, v,o call a “fro?cn threshold ” The 
area of gangiene maj \ai 3 from the size of a pea to one thud of the appendix 
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Toxin from this gangrenous area seems to stimulate the regenerative power of 
the bone marrow to produce large numbers of neutrophiles but at the same time 
possibly inhibits or ''freezes’’ the tlii’eshold at a slightly depressed level so that 
only a few shift cells escape into the peripheral blood. To indicate the presence 
of confined, infected pus, 35 or more total shift cells are usually found, yet this 
hemogram, with as few as 15 shift cells, consistently indicates the condition to 
be an acute suppurative early gangrenous process when the clinical symptoms 
are tj^iically those of an acute appendicitis. 

The leucoc}i.e count of third degree appendicitis ranges from 15,000 to 30,000 
per c.mm., the neutrophiles from 75 to 95, total shift cells 15 to 35, lymphocytes 
2 to 25, monocytes 1 to 15, eosinophiles 0 to 4, basophiles 0 to 2 per cent, lethal 
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Chart 4. Fourth degree or acute suppurative exacerbation of chronic appendicitis, illus- 

trating variation, in "white blood coll counts and uniformity of indices and other items of the 
hemograms. 

index to %o. multiple index 3 to 16, Schilling index % to 1, Freyfeld’s toxic 
granules 0, Doelile’s inclusion bodies 0, and the hemogram is a Type 1. 

Differentiation of third degree and the higher degrees of appendicitis is 
made chiefly on the “frozen threshold’’ or slight left shift, few shift cells and 
low indices, while the fourth to eighth degrees show a wide left shift and total 
shift cells usually over 40 per cent. 

Foiuih Degree or Acute Suppurative Exacerhatioii of Chronic Appen- 
dicitis . — ^With an acute attack in recurrent appendicitis this hemogram con- 
stantly shows a white cell count approximating 13,000, a neutrophilia close 
enough to 75 per cent to indicate an acute process, total shift cells usually 40 
per cent or above indicating confined pus, while lymphocj-tes approximately 
30 per cent and a few monocj'tes point to chrouicity. 
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Foinlli degiee oi acute sujjpuiatuf! cNaccibation of eluonie appendicitis 
a langc of "v^hitc blood cells from 7,000 to 15,000 pei c mm , neutrophilia 60 
to 75, total shift cells 35 to 60, iMuphocj’tes 20 to 40, inQnoc3tc<5 1 to X5, eosmo 
philes 1 to 10, bnsophilcs 0 to 3 pci cent, lethal mde\ Vs to multiple indev 
16 to 48, Seliillmg index 1 to 3, Frej fold's toxic giauiilcs 0, Doehlc's inclusion 
bodies 0, and the licmogiam is a Tjpe 2 

Fmn1h degiee appendicitis is distinguished fiom hist, second, and thud 
degiee pioccsses In its highci indices and total shift cells beuig o\ei 35, mdicat 
mg pus It is not confused nith fifth sixth se^entli and eighth degiees cluefl'v 
beeaiiso oi its higli hmphoc\tcs, iclatnolA Ion noiitiophdua and Ion leucocjte 
coiuit In laie instances it ma^ bo confused with tlie sixth degiee or acute sup 
piuatno appendicitis not inptuicd, nlicn the lattei is nailed off h\ the omentum 
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Chart j — Fifth Ufei«o or acute suppuiative appendicitis ruptured with walling off pus 
Clinical preieqmsito mass in rlglit lowtr quadrant and symptoms of acute appendicitis 
ihls chait iUustiatcd %anitlon of icucocj tosit. and unifoimitj of indices anl otlnr items of 
the i emograms 


01 mesenten which ma't induce an cqinlh high hmphoc\tosis Here the his 
toij aids in diffcientiation as fonitii dcgicc is iceurrcnt in t^pe and sixth de 
gioe shows dcutc SMuptoms of a fiist attatk 

Fifth Dcgice a Acute Suppuiatiic Appendicitis Euphned, Mass %n Right 
hoxoci Quad) ant, Wolhng 0#— The pieietpiisitcs foi this liemogiamic diagnosis 
ale a mass in the light lowei quadiant with s\mptoms and hlSto^^ of iiiptiired 
appendix The charactcustic hemogiaraic featuics compiise a compaiatnclj 
high pel cent igc of iMnphocjtos and monoc^tcs witli a latlicr low neutiophiha 
Total shift eclK aic o\ci 35 pei cent and the wlntc blood cell count usuallj high 
but maj be as low as 9 000 pci e mm The Inghor the Ijmphocj’tes and mono 
c%tos the moie ad\anecd is the comicctnc tissue pioUferation in the walUng off 
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process. The higher the neutropliilia and lower the lympliocytes and monocytes 
the less extensive is the walling off process. The percentage of total shift cells 
being over 35 points to confined pns. 

In fifth degree appendicitis the total white cell count ranges from 10,000 to 
30,000 per e.mm. In percentage the neutrophiles range from 60 to 90, total 
shift cells 35 to 60, lymphocytes 5 to 30, monocytes 0 to 30, eosinophiles 0 to 2, 
lethal index Ys to %, multiple index 16 to 48, Schilling index 1 to 3, Freyfeld’s 
toxic granules 0, Doehle’s inclusion bodies 0, and the hemogram conforms to 
Type 2, with an occasional Type 4 being seen. 

Differentiation- of fifth degree and other degrees of appendicitis . — The pal- 
pable mass in the right lower quadrant with history of first attack and symp- 
toms of ruptured appendix rule out other forms of appendicitis. Without the 
.symptoms of ruptured appendix but with first attack and pali)able ma.ss in the 
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Chart G.' — Sixth degree or acute suppurative appendicitis, not ruptured, illustraUng varia- 
tion in leucocytosis with uniformity of indices and other parts of the hemograms. Total shift 
cells high but under sixty. 

right quadrant tills hemogram could indicate acute suppurative appendicitis, 
not ruptui'ed but walled off hy omentum or mesentery. If the history cannot 
be obtained, the mass in the right lower quadrant is not definite, and the pus is 
well walled off, inducing high lymphocytes, the fifth degree hemogram may be 
confused with that of the fourth degree or acute suppurative exacerbation of 
chronic appendicitis. 

Sixth Degree or Acute Suppurative Appendicitis Not Ruptured . — With a 
history of first attack and acute symptoms of appendicitis this degree is char- 
acterized hy high neutrophilia, lymphopenia, variable monocytes, total shift 
cells over 35 per cent, and Avhite cell count usually high. 

In sixth degree or acute suppurative appendicitis, not ruptured, the white 
blood cell count ranges from 7,000 to 30,000 per e.mm., neutrophiles 75 to 95, total 


LI Ul Shi M J St Sg TH Lh L I S TL M S B TG IB T 

1/128 1 0 0 4 64 68 0 5 1 20 26 4 2 0 Ou 00 normals 

1/4 27 1.7 0 0 48 27 75 0 0 0 15 15 10 0 0 00 00 4 

1/4 28 1.8 0 0 54 30 84 0 2 0 8 10 6 0 0 00 00 2 

1/3 36 2.2 0 0 60 26 86 0 4 0 10 14 0 0 0 00 00 2 

1/7 17 1.1 0 0 48 42 90 0 0 0 3 3 7 0 0 00 00 2 

1/5 28 1.8 2 2 54 32 90 0 10 0 0 10 0 0 0 00 00 2 

1/4 35 2,2 0 0 55 25 80 0 5 0 8 13 7 0 0 00 00 2 

1/5 24 1.5 0 0 57 38 95 0 0 0 3 3 2 0 0 00 00 2 

1/4 28 1.8 0 0 52 28 80 0 0 0 16 16 4 0 0 00 00 2 

1/6 20 1.3 0 0 47 35 82 2 0 0 8 10 9 0 0 00 00 2 

1/7 17 1.1 0 0 48 44 92 0 0 0 8 8 0 0 0 00 00 2 
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shift cells 35 to GO, hinphocjtes 0 to 20, monocA'tes 0 to 10, cosinophiles 0 to 3, 
basophiles 0 pei cent, lethal ludcv Ys to %, multiple indc\ 16 to 48, Schilling 
mdc\ 1 to 3, Fic\ fold’s to\ic gianules 0, Doelilc’s inclusion bodies 0, and the 
hemogiam is a T\pc 2 

Diffcicntiation of this degice and soienth dcgice oi acute siippiuatne 
appendicitis, luptuied, is based on the total shift cells being o\ci GO pei cent in 
the lattci, togethei luth simptoms of inptmed appendix Oceasionalh the 
sixth degree hemogiam mil fail, and the appendix be luptuicd In these cases 
the monocytes aie high and range from 10 to 20 jici cent, white blood cell count 
as high as 25,000, total shift cells mil be between 50 and 60 per cent, neutro 
philes appioximatcly 80 pei cent, and the multiple index mil be abo\e 25 The 
clinical sjmptoms and diagnosis, howe\ci, are those of luptiued appendix and 
peritonitis 



no KBC LI UI Shi U J St Sff Lh L 1 S TL It E B TC IB T 

750Q 1/128 1 I/lfi 0 0 4 64 66 0 S 1 20 26 4 B 0 00 00 normAlB 

1 6000 1/5 28 1.8 0 0 60 33 93 0 0 0 3 3 4 0 0 00 00 2 

2 11300 1/4 35 2 2 0 Q 62 28 90 0 0 0 3 3 7 0 0 00 00 2 

3 15600 1/5 27 1.7 0 0 60 35 9$ 0 0 0 5 5 0 0 0 00 00 2 

4 17800 2/5 48 3 0 0 0 63 21 84 0 0 0 3 3 12 1 0 00 00 2 

5 18400 1/5 32 2.0 2 4 54 32 92 0 6 0 2 8 0 0 0 00 00 2 

6 20700 1/4 35 2,2 0 0 60 27 fi? 0 3 3 3 9 4 0 0 00 00 2 

7 23200 1/4 30 1.9 0 0 62 32 94 0 0 0 2 2 4 0 0 dO 00* 2 

8 28500 1/5 28 1.8 00 60 34 94 0006 6000 00 00 2 

9 31200 1/5 29 1 8 0 4 56 34 94 0 2 0 2 4 2 0 0 00 00 2 

10 33500 1/4 35 2 2 0 0 62 28 90 0 0 0 6 6 4 0 0 00 00 2 

Chart 7 — Seventh degiee or acute suppurative appendicitl‘« 75 per cent ruptured 2o per 
cent readj to rupture illustriting ^anatlon m leueoejtosis TvJth uniformit> of indices and 
other Items of the hemoeramo Total shift cells 60 or at)o\e 

Seventh Degiec o) Acute Suppunitivc AppendtciHs, ^^ipiuicd o) Heady to 
Rupture — With a bistort of first attack and symptoms of acute appendicitis 
the hemogram of this degree is cliaracterized bj high ncutiophiln, Ijmpho 
penia, iniiable monocites, practically no eosinophil es or basophiles, white blood 
cell count usuall;^ high and shift cells o\er GO pei cent 

Approximatelj 75 pei cent of appendices showing tins hemogiam will be 
found to ha\e ruptured, while 25 per cent will be leadi to ruptuie Tlie latter 
show a small perforation or the wall to be so peiMous to bacteria that a fhrinous 
pen appendicitis and sometimes extensne gangienc lla^c developed The higher 
the total shift cells rise aboie GO pei cent the cicafei certamti tlieie is that the 
appendix has ruptuied Nothing definite can be deteimmcd, m this legaid, Iia 
the white blood cell count alone 
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In the seventh degree or acute suppurative appendicitis, ruptured or ready 
to rapture, the white cell comit ranges from 6,000 to 85,000 per c.mm., while all 
other features of the hemogram remain fairly constant for this condition. The 
neutrophiles range from SO to 95, total shift cells 60 to 75, lymphocytes 0 to 15, 
monocytes 0 to 12, eosinophiles 0 to 3, basophil es 0 to 1 per cent, lethal index 
Vii multiple index 27 to 64, Schilling index 1.7 to 4, Freyfeld^s toxin 

granules 0, Doehle^s inclusion bodies 0, and the hemogram is a Type 2. 

Differentiation of the seventh degree or acute suppurative appendicitis, 
ruptui’ed or ready to rupture, from sixth degree, or acute suppurative appen- 
dicitis not ruptured, lies in the total shift cells being over 60 per cent in the 
former. Seventli degree appendicitis is distinguislied liemograraically from the 
eighth degree or acute suppurative appendicitis, raptured with diffuse peri- 
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Chart 8. — Eighth degree or acute suppurative appendicitis, ruptured with diffuse peritonitis. 
White blood cell counts vary. Other features of the heniogram.s are similar in that they show 
high neutrophilia, high total shift cells, wide ciualitative left shifts, and very high indices which 
vary with extent of peritonitis or presence of septicemia. 


tonitis, by the higher indices of the latter. Furthermore, diffuse peritonitis 
presents a much wider qualitative left shift, usually showing several myelocytes 
and juveniles in addition to stabs. 

Eighth Degree or Acxcte Suppurative Appendicitis, RupUircd ^Yith Diffuse 
Peritonitis. — This hemogram is typical of diffuse peritonitis from any cause. 
The clinical history and symptoms of acute sui^purative appendicitis with rup- 
ture of the appendix place it in this classification. The chief hemogramic fea- 
tures consist of high indices, high neutrophilia, and wide qualitative left sliift 
with myelocytes and juveniles frequently high. 

In the eighth degree or acute suppurative appendicitis, ruptured, with 
acute diffuse peritonitis, the white blood cell count ranges from 5,000 to 40,000 per 
c.mm., neutrophiles 75 to 100, total shift cells 75 to 100, l 3 ^mphocytes 5 to 25, 
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monocytes 0 to 10, eosinophiles 0 to 2, basophiles 0 per cent, lellial index % to 
20, multiple index 64 to 1,600, Scliilling index 4 to 100, Freyfeld^s toxic gran- 
ules 0 to 100, Doehle’s inclusion bodies 0 to 50, and the hemogram is Type 2 
with high Ieucoc\dosis or Tjq^e 3 with leucopenia. 

Differentiation of the eighth degree of appendicitis depends upon its higher 
indices and wider qualitative left shift, the histoiy and clinical symptoms. 


NECROSIS OF THE APPENDIX 


A case is illustrated by Chart 10 in which the hemogramic diagnosis of 
acute suppurative appendicitis was not substantiated. Grossly the appendix 
appeared to be normal but histologic examination showed extensive necrosis with 
feces '‘burrowing'’ between the walls of the organ. This pathology was appar- 
ently responsible for the hemogramic picture and clinical symptoms since the 
hemogram became normal and the symptoms rapidly disappeared after ap- 
pendectomy. 
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Chart 10. 


CO:^IjMENT 

Uniformity in results and interpretation obtained by various workers in 
Schilling hemograms depends upon acceptance of certain fundamental stand- 
ards. We have utilized the following methods in this work: 

1. Thin smears on slides. 

2. Wright’s stain with buffer solution. 

3. Nomenclature : myelocytes, juveniles, stabs, and segmenters for the four 
types of neutrophiles, and “shift cells” when referring to myelocji,es, juveniles, 
and stabs as a group exclusive of the segmenters. 

4. Two points are sometimes confusing. Tlie cytoplasm of the myeloejTe is 
most frequently yellow and granular like that of the juvenile, stab, and seg- 
menter (Pappenheim ) . It is light blue (Schilling) or colorless only in severe 
intoxications when, as in the other neutrophiles, the yellow neutrophilic granules 
are lost and the cell has become a toxic agranulocj’te. 



CROCKER \ALEN TINE HFMOGR \PH\ IV DIAGNOSIS OF iPPENDICITIS SJ)7 

Scliilhng, in tlic Blood Pictwcy page 127, tlescnbes tlie nucleus of the seg 
mentcr (segment nuelciii neuUophile leiicoc\te) in these uoids, “usuallj has 
2 to 5 inegulai segments uhich aie connected ni a chain of fine thieads ** 
Cooke IS freqiientlj ci edited ^ith liaMng contnhuted this distinguishing fea 
tiire Houe^ei, at least one thiead of cluomatin connectinc tuo segments or a 
clear open space hctneen tuo segments should be found to wanent classifMng 
a neutiophilc cell as a scgmentei 

It IS suggested that tlio stud\ and inteijnetation of changes in the mimbei 
moipholog^, and combinations of tlic peiipheial nhite blood cells, m single and 
sequential hemogiams gue definite infoimation legardmg the chaiaetci and 
evtent of the undeil^ing geneial pathology and sene as a valuable guide m 
determination of tlie special patliologie piocess This method is not simplj a 
diffeient one of doing a “^\hlte and diffciential” but constitutes a nen technic 
foi the stud^ of infectious diseases iiom tlie standpoint of diagnosis, piognosis 
and tieatment 

From the studj of the blood pictuie ne lecognize eight degrees of appen 
dicitis with fairlj ehaiacteristic hemogiams for each Occasionally the hemo 
gramic diagnosis is not consistent n itli the pathologic condition of the appendix, 
as lUustiated by the shiftogiam of a case of necrosis of the appendix That 
the apparently noxmal appendix, in this instance, was icsponsible foi the pre 
operatue clinical and hemogramie diagnosis nas proied by the prompt post 
opeiatue right shift to icco\en, subsidence of snnptoms and b\ examination 
of the sections 

These hemogiams aie picsentcd not as defimteh diagnostic but as a \alu 
able aid to diagnosis tliat can be supplied b^ the clinical laboratoiy The hmi 
tations of the simple “white cell count and diffeiential/ m this respect, ha^e 
long been lecognized 

The teim “degice’’ is used foi eompaiison with the uorh of Kohl and 
SehiUmg We do not in any suggest the substitution of “degree’’ for the 
conventional teims non used foi the \arious inflammaton states of the appendix 

The successful use of the Schilling bomogram is, in this field as in others 
a matter of practice and experience An effort should be made m eicn case to 
check the preopeiatne diagnosis suggested by the hemognm with the histo 
pathologic diagnosis This is not so essential when gross examination shows the 
appendix to be distended with pus gangienous oi lupturcd Man\ such find 
mgs in our gioup were not cheeked by micioseopic diagnosis 

If the hemogram is caiefully studied, m the light of clinical data accurate 
diagnosis may be made m about 90 per cent of cases This reters to the “de 
grec” of appendicitis, no attempt has bten made in this papei to diffei entiate 
appendicitis fiom otlier pathologic piocesses 

SUM maty 

We haie outlined a laboiatou method for the diagnosis of different kinds 
of appendicitis by a modification of Kolil’s method based on Sehillmg’s ong 
inal woik Hcmogiajihy is briefh discussed Eight degrees of appendicitis are 
described hemogramicallx md differences pointed out The diagnostic and 
piognostie %alues oi the method aie discussed 
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CONCLUSIONS 

1. A more accurate diagnosis of appendicitis can be made by a modified 
Schilling hemogram than by the use of any other form of white blood cell study. 
The historj" and clinical symptoms are, of course, to be considered in any event. 

2. It is possible, by hemogi^am, history and symptoms to distinguish be- 
tween eight degrees of inflammation or pathologic states of the appendix. 

3. Limited white cell differential counts tend to discourage investigation 
of the blood picture in its relationship to infectious diseases and may close the 
door to much valuable information. 

We express our appreciation to Dr. William DamesUek, Beth Israel Hospital, Boston, 
for many valuable suggestions. We are deeply grateful to the chiefs of the various wards of 
the Philadelphia General Hospital for their cooperation and permission to use their cases. 
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THE EFFECT OF OBSTRUCTIVE JAUNDICE ON THE BLOOD 
PLATELETS OP THE RABBIT* 


L V Dill, Durham, N C 


S INCE Gieig Smith* mentioned the dangei of postopeiatne hemoiihage 
111 patients Mith obstiiietuc ;)auudice, abnormahtj of seicial of the elements 
ot the coagulation system has I ecu thought of as a possible explanation of this 
homonhagic tendenej JCoechig found a slight icduction in seium calcuim 
ICiik and King,^ and EmeisoiV confirmed these findings, but demonstrated in 
addition eieii <1 idatiieij gi cater dtcicase 111 diffusible calcium AFalteis and 
Bom lei,'" SucU, Gieene, and Kowntiee,® and ZunmtimaiP obseiicd no decieasc 
in total seium calcium GuntJiei and Lieciibeig® demonstiated a deeiease in 
total scium albumin, causing no dicicase in the actue 01 ditlusib/e calcium 
Pibiinogcn nas lound to be maintained at high Jeiels in bdiao obstuiction 
cxpciimcntalU bj Moss'* and ciinicallj b> Glam 

Howell** lias postulated that an excess of hepaiiii maj bo tlic cause oi the 
ddaj m clotting Jones and Minot*^ found no deeuase of the blood platelets 
in a case of cataiihal jaundice, but bclicied that theie was <i giadud quantita 
tne incicase as tlie depth of the jaundice dtci eased Oui own intciest in the 
pioblcm ol the hemoiihagie tendenci associated with jaundice aiose m com 
lunation with a case of thiomboei topcnie puipiiia which we had oppoitimitj 
to stiidj both clinicallj and at autopsj 

The patient, a white male, aged thiiteen, had a clinical histoij of thiombo 
cjtopeiiic puipma witli hcmoiihagcs into the skin and mucous membianes 
of tliiec weeks’ dmation Tiicie was slight jaundice tint Jiad sfeadi^ been 
dcci casing, and the blood showed an indueet \an den Bcrgh icaetion The blood 
findings were Hb 8 gm , RBC 2,500,000, WBC 7,500, diffcicnlial, gicat 
picdomiiianec of poljmoiphoiiudeai cells, jilatelcts 5,000 Autopsy eonfiuned 
the dinieal impicssions of hemoiihages into the skin, mucous membianes, and 
digestuc tiact Theie weie also hemoiihages into the pleuiae and tlie kidney 
peUes The luei showed bihaij eirihosis and maikcd jaundice The ictro 
pciitoncal and mesenteiic Ijmph node sinuses wcic filled with blood, the 
lungs showed an interetitial pneumonia 


•Prom the Department of Pithologs Duke Uni\er<!lt> School of Jle Heine 
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These findings .caused ns to wonder if jaundice such as obtained in this 
case might not be responsible for low platelet counts aiid hence an hemorrhagic 
tendency. We have not found in our reviews of the subject any continuous 
experimental or clinical obseiwations on blood platelets during the course of an 
obstructive jaundice, and in view of this fact we have undertaken such a study. 


3IATERIALS AND METHODS 

Rabbits were chosen as experimental animals because of the ease of taking 
blood samples from the ear and the convenient size of tiie animal Adult 
female animals of three to six pounds weight were used, which were so far as 
could be ascertained, free from disease. The criteria used for determining the 
condition of the animals were: (1) condition of fur and general appearance; 
(2) appearance of viscera at laparotomy; (3) blood picture;'^ and (4) tempera- 
ture.! 

The diluting fluid used for the counting of platelets and eiythrocytes was 
that of Rees and Beker.*-* 

Turck’s solution was used as a diluting fluid in counting leucoc^i^es. 

Smears were stained with stock Wilson stain. 

Blood samples were taken from the marginal vein of the ear at the same 
time each day to eliminate physiological variations of counts.^®’ 

Platelets were counted hy the direct method, using a %oo dilution. The 
maximum error of this method, reckoning from simultaneous counts in prac- 
ticed hands, is about 10 per cent. The success of the method is directl}’’ pro- 
portional to the lack of injury to the vessel, to the frecness of the blood flow, 
and to the rapidity of the dilution. The erji^hrocytes were counted directly 
from the same preparation. The leucocytes were counted directly in a 

dilution of Turck’s solution. Hemoglobin calculations were determined by 
Sahli’s method. 

Smears were taken by the cover slip method, and stained with Wilson stain. 

Drop etlier anesthesia was used on all animals and all incisions were 
treated with collodion dressings. After operation animals were kept as quiet as 
possible for twenty-four hours and given only a little water. They were then 
fed routineljL 

EXPERIMENT I 


After being kept for one week under observation the animals were sub- 
jected to laparotomy and the common bile duct doubly ligated as it entered 
the duodenum. After this they were returned to their cages, where they 
received the regulation postoperative care. Daily postoperative records of 


*The normal ranges of the blood elements were considered to be: Platelets, 250,000- 
750,000 per c. mm. (13, 14) ; physiologic variation 30 per cent; R.B.C. 4,500,000-6,250,000 per 
c. mm. (15) ; physiologic variation 15 per cent. 

Leucocytes: 5.000-14,000 per c. mm. (16), Physiologic variation 40 per cent. 


Differential (17) : 

Polymorph on ucl ears 
Lymphocytes 

Monocytes and transitionals 

Eosmophiles 

Basophiles 

tThe normal temperature range was considered 38.3-40.8* C. 


43.4% (30-50%) 
4).8% (30-50%) 
9.0% ( 2-16%) 
2.0% (0.3-5%) 
4.3% ( 2- 8%) 
(18). 
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the blood coimti*, tempeiatuies, and ehuieal impicssions \^eie made during a 
poiiod of obbenation langing fi om fouiieen to thnt^ thieo dajs The aecom 
panjmg giaphic repie&entation of the blood findings (Gioup I) sbons the 
effect of this pioccdtuc on the blood of si\ labbits nhich liad h\ed nithoiit 
complications bufReientlj long to be consideied txpical 

Autopsies v,cic done on each animal as soon aftci death as possible and 
the tissues fi\od in Zenhei ’s solution for mieioseopic study A U pical antopsj» 
piotocol IS as foUous 

Gross and Microscopic — The nnimnl appeared emaciated and mellow Tlie sclerae were 
mtenselj jaundiced The peritoneum ivas shinj and glistening The peritoneal cavitv con 
tamed about 35 ce of free fiyit The omentum was alhprent to the under suiface of the 
liver The Iiier, smaller than normal uas colored a jellouisU broi%n The portal 
fields were distincth outlined The gallhUdder ind ducts were eMremclj dilated, and were 
filled vMtli small biUarv calculi tn dark green fluid Occasionalh the«t strimturts were fount 1 



to be filJtd uitii nhitc bile The spleen w is grentH enlarge 1 ml was «oft and spongi to 
touch The ca.p<=iule was lerj tight A croas section show el it to he engorge 1 with blood 
The nialpighian bodies were easiK seen 

The lower lobes of the lungs sJiowed sonic consolidation which appeared to be broncho 
jmeumoma 

Temur bone marrow presented a 'lerv great hjperplasia of the red cell fornimg elc 
fuent and probablj also Uyperpk<>ia of tiie wJnte tel! progenitois 

The kidnejs and heart ipi eared normal 

itter The capsule was thickened in some platca The fibrous tissue around the 
periportal and portal areas was mcreised more m some places than m others Tliesc areas 
were filled with proliferating bile ducts sohtarj liver celk, occasional small arteries, vems 
and lymphatics The area containing the Uier cells also showed an occasional bile duct that 
was * sprouting out Areas of necrosis re'^emblmg infarctions of the parcnchvma were 
sometimes found The liver cells them'iehca were lacuolated The nuclei showed no signs of 
(degeneration with the exception of those m the areas of necrosis The Iner cells dil not 
contain large amounts of glycogen the sinusoids were patent 

Kidneys T)ie capaule was normal The eftpilhry loops of the glomeruli were engorged 
The convoluted tubules were filled with hj aline and fibrinous casta, there were places in 
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which one area showed great enlargement of the lumen with flattening of the epithelium as 
if by internal pressure. Degenerative processes were evident in some of these cells. This 
widening of the lumen and flattening of the epithelium was also observed in the loops of 
Henle and in the collecting ducts, which like^vuse contained large numbers of Jiyaline and 
granular casts. There was some engorgement of the vessels of the kidney. 

Spleen : The splenic capsule seemed thinned, and the trabeculae were wide apart. There 
was an increase in the amount of fibrous tissue that formed the reticulum of the spleen. 
The sinusoids were filled with red cells, although there was no place in which an actual 
hemorrhage into tlie reticulum was seen. The raalpighian corpuscles showed a decrease in 
size and number in proportion to splenic substance. 

Lnngs: The lungs showed some atelectasis and compensatoiy’ emphysema. A broncho- 
pneumonia which appeared to be becoming confluent was evident in the left lower lobe. The 
bronchi were well filled with pohmiorphonuclear cells, but no bacteria could be seen. 

Bone Marrotu: There was a decided hyperplasia of both the red cell forming element 
and the myeloid forming clement, bearing out tlie gross impressions. 

CONTROLS — ^EXPERIIMENT I 

In our experimental animals three conditions had been produced that 
might have affected the rate of production or longevity of the blood platelet: 
(1) Bile had been hacked up into the blood; (2) operative trauma had been 
produced; and (3) bile had been excluded from the intestine. Since we were in- 
terested only in the effect of abnormal concentrations of bile in the blood on 
the platelet, controls were devised. Our first control, designed to show the effect 
of opei’ative trauma, is summarized in Chart 2, designated Group 2. Oih second 
control, designed to show the effect of exclusion of the bile from the intestine, 
is summarized in Cliaii, 3, designated Group 3. 

In our fii'st conti'ol group, one set of animals was subjected to the same pre- 
liminary^ study as the animals in Group 1 of the experiment, after which a laparot- 
omy was performed. The common duct was picked up, a silk ligature placed 
around it and loosely tied so as not to obstruct the duct. The wound was repaired, a 
protective coat of collodion applied to the incision, and the animal returned 
to its cage. The usual daily record of blood counts, temperatures and clinical 
impressions was kept until the animal was killed (by a blow on the back of the 
‘neck). The postoperative period of observation ranged between fifteen and 
thirty-eight days. Chart 2 of the blood findings (Group 2) shows the effects 
of this procedure on the elements of four animals which were considered ty^pical. 

A typical autopsy report follows: 

Gross an^ Microscopie , — Tlie animal seemed well nourished; the general appearance was 
good. Tlie fur was shiny and well kept. Stitches could be found in a well-healed abdominal 
scar. The peritoneum was shiny and glistening. There were some adhesions of the omentum 
to the upper part of the duodenum. 

The liver, biliary system, kidneys, lungs, spleen, and heart appeared normal. 

The femur bone marrow showed a hyperplasia of the red cell forming element, and 
possibly of the white cell forming element also. 

The liver, kidneys, and spleen, microscopically, were normal. 

Lungs: There were some areas of atelectasis, and some of emphysema. Occasionally 
one saw a small area that appeared to be an interstitial reaction, occupying, however, only a 
veiy’ small part of the lung. The bronchi were open and showed no evidence of inflammatory 
changes in these areas. 



DILU; rFfECl or jaundice on blood plvtflfts op rvbbit yud 

Sone M(i}rotL , There naa a deculecl hxperpHsu of tito red cell forming element, also 
of the mjeloid element's, bearing out the gross inipiessions 

In oiu second eontiol gionp (Gmup 3) the animals weie obsened for one 
■Hcek during' which picliminan studies weic made as in oiu experiment, a lapaiot- 
oni> done, and the common bile duct ligated by double ligatures at its cntiauce 
into the duodenum A boll-shaped glass cannula ’svas fastened in the lumen of 



OATS GttOUt'NO'I 


Chart 3 

the galibladdti with a purse stung The bile was coiue^ed fiom the bladdci 
cannula by means of a small nibbor tube, winch lan a short waj tiuough the 
subcutaneous tissue along the micllino, to the outside of the bod\ The incision 
was coated with collodion, and the animals weic retunied to the cages Thei 
were tieatcd bj the usual postoperatn e toehnic, caie being taken to see that 
the bile was not ingested Daily recoids of blood counts, tempeiatuies, and 
chnieal impressions wcic kept (Chart 3, Gi onp 3) 


904 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


A typical autopsy repoit follows : 

Gross and Alicroscopic . — The animal was extremely emaciated, although tlic fur was still 
shiny. The bones protruded throiigli the skin, and there seemed to be no subcutaneous fat. 
The muscle layers showed an encapsulated layer of leucocytes around tlie area through “which 
the cannula ran. 

TJie peritoneum was shiny and glistening. 

The omentum was wrapped around the cannula, and was plastered up around the gall- 
bladder and the under surface of the liver. 

The liver was slightly smaller tlian normal. It u'as dark red in color and the portal 
fields well outlined. The gallbladder was securely “wrapped around the cannula. A little 
fluid and a few small granules were present in the bladder and in the lumen of the cannula. 

The spleen was slightly smaller than normal. The cut surface appeared normal, and 
the malpighian bodies stood out well. 

The lungs showed a partial consolidation of the lower lobe of the left lung. The re- 
mainder of the left lung and the right lung did not show signs of infection. 

The lieurt and kidneys were grossly normal. 

The bone marrow of the femur appeared to show a hyperplasia of the red cell forming 
elements, and possibly of the white cell forming elements. 

In our preliminaiy study of the animals used in our first experiment and in 
the above described controls of that experiment, it was shovm that a post- 
operative rise in platelet count always occurred. In order to eliminate entirely 
this regularly occurring postoperative rise which was thought to be due most 
likely to trauma of operation, a second experiment was devised as folloAvs : 

A fourth set of animals was used, in which the bile duct was occluded 
by the following procedure without incurring the usual postoperative rise : 

Lapax’otomy Avas performed and the common duct was surrounded by a 
loosely tied overhand knot of silver Avire. The ends of this Avere brought 
through the body Avail at the IcA^el of the tenth rib, and allowed to remain out- 
side of the body, being first pulled to take up the slack. The abdomen Avas 
closed by the usual technic; the ends of the Avire Avere Avrapped around sponges 
and retained in position by means of a tape binder. 

The usual postoperatiA^e care Avas observed; blood counts and temperatures 
Avere taken occasionally. After a lapse of tAvo or three Avecks, observations 
Avere made dailj’' for one AATek before occluding the duct. The occlusion AA^as 
accomplished by grasping the ends of the Avires Avith straight clamps and pull- 
ing CATuly on both sides until the Imot Avas felt to he tight. 

The blood findings gave no evidence of any constant or otberAvise significant 
Amriation. 

Complete occlusion of the duct Avas assured by autopsy findings, which 
Avere essentially" those found in the animals in Group 1. 

CONCLUSION 

The production of a profound jaundice by the ohstructioii of the common 
bile duct produces no quantitative change in the blood platelets in rabbits that 
are not Avithin the range of error of the method used. 

It seems logical, therefore, to believe that the thrombocytopenia in the case 
observed Avas not due to the cholemia hut coincident Avith it. 



DILi. FFIECT 01 JVUNDICr ON BLOOD rLVTELETS OF KVBBIT 


905 


It follov\s that the explanation of any hemorrhagic tendenej associated 
with jaundice must bo sought clseuheic than in a diminution in the number of 
platelets m the cnculatnig blood due to bile 

The author uxshes to tlnnk C H Evans, Jr, for aid tn starting the problem, C E 
Isenliour who^^e aid md sugrgestions helped to iizii<»h it, and Drs W D Porbns, I> H Spruat, 
anti R Baker whose const ructive cntjcisms vrerc invaluable 
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PRIMARY CARCINOMA OP TUB LUNG^' 


A Review of Thirty Cases 


Carol M. Rice, M.D., jMadison, Wis. 


‘T’HE statement that primary carcinoma of the lung is on the increase has 
A appeared frequently in the medical literature in the past decade. That state- 
ment combined with the fact that three patients witli carcinoma of tlie lung 
were admitted to the medical service of the Wisconsin General Hospital within 
a few weelis of each other stimulated interest in this subject and led to the fol- 
lowing survey. 

At the Wisconsin General Hospital during the years 1925 to 1935, the 
diagnosis of primaiy carcinoma of the lung was made in 37 cases. In 30 cases 
the diagnosis was confirmed; (1) by postmortem examination in 25 cases, (2) 
b}’^ positive biopsy material from bronchoseopic examination in 2, (3) by bron- 
choscopic examination which revealed an obstructing tumor from which biopsy 
material could not be taken in two cases, (4) by positive x-ray evidence of a 
pulmonary neoplasm mth concuiTent metastases in ilium and femur in one case. 
Of the other 7 cases the diagnosis could not be confirmed; (1) four died, still 
having pulmonaiy signs and symptoms but no postmortem examination was 
performed and no biopsy had confirmed the impression of carcinoma of the 
lungs, (2) one died and postmortem examination revealed an adenocarcinoma 
of the pancreas with metastases to the lung, (3) one in whom the differential 
diagnoses included pulmonary tuberculosis was sent to a sanatorium for observa- 
tion and is reported to be greatly improved (both clinically and to x-ray) mak- 
ing carcinoma impi'obable, (4) one is still alive, but there is no available matertal 
for biopsy, and bronchoseopic examination has failed to reveal any lesion al- 
though the x-ray findings are very suggestive. Therefore these 7 cases are not 
included in the survey. 

Of the 30 cases reviewed the incidence by years reveals a striking similarity 
to the reports of others in that there has been a decided increase in the last 
five years. 


TEAKS 


MALES FEXtALES TOTAL 


1925 

1926 

1927 
192S 

1929 

1930 

1931 

1932 

1933 

1934 
1935 ^ 


0 

0 

0 

1 


2 

n 

3 

4 
1 


1 

0 

0 

1 

0 

1 

2 

1 

0 

5 

1 


1 

0 

0 

2 

2 

4 

4 

3 

3 

9 

2 


18 


12 


30 


♦To June 1, 1935. 


♦From the Division of Medicine, University of Wisconsin. 
Received for publication, July 6, 1935. 
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Ham thcoiies ha\e been achanced to explain this incieaic bnt none 3us 
been definitel) established 

Jjighteen of the 30 eas,cs neie malts and 12 ftmaks, guing a sex uieidenec 
of 3 to 2 This proportion is nunsvnl since the incidence as loeoided bj others 
IS usually much greatoi m tlie male Vinson^ lepoits a latio of 4 to 1, IIinb> 
and Sneanj^ 3 to 1, Olson^ 4 5 to 1 The aiciage age of the males m this senes 
was 55 8 jeais and that of the females 44 8 j cal's These figiucs coriespond 
fairlj well with those rccoidcd clscwhcic and Sweanj” found an arer 

age age of 49 9 leais, Olson^ 53 7 icaxs, and Bonuci^ concluded that the in 
cidcncc was gieatcst in the sixth decade 

The past medical liistoii of the cases in this senes is significant m \iew 
of the woik done b> AsKainui (quoted In Hiubj^) who found a peciiliai 
legcneration of the bioiichial epithelium aftci influenza and laiscd the 
({ucstion as to whethei tins might be a preeuisoi of caicmoinn Although onh 
15 of llic patients gaic am lustou of aiittcedcnt piilmonai} disease, 13 of 
these had had influenza and 8 lepoitcd a pioMous pneumonia oi plcimsi 
The family Instoucs of tliesc subjects were unusuaU> fice fiom caieinoma 
A biotlici of one patient had died of caicmoma of the pancieas Otherwise 
tlicic was no liistoiv of malignancy 

The occupations of these patients also appealed to be of little significance 
The distiibutiou of mdooi and outdoor woik was simflai to that of the hospital 
admissions as a whole and the numbei engaged in occupations with special 
hazaids was no gieatei than foi the unsolectcd cases 


Hou‘^cwI\es 8 

Iiiboi^rs 4 

Farnieis 3 

TexcUers 3 

Slorckccpcjs 3 

Mctnl w OJ kers 3 

•No suffsesthe iustotj or phjslcal ar\tl 


Xot reconled 1 

Lumber] ick 1 

Coil miner 1“^ 

Locomotive firenmn 1* 

'levtile woiktr 1 

Eleetiicnn 1 

laj cMOence of silicosis 


Since cough and chest pain aic genenlh considcicd the two outstanding 
symptoms of caicmoma of the lung, it is mtoiestmg to note that of these 30 
eases only 4 offeicd cough as tlie clucf complaint and only 3, pain m the chest 
These symptoms were picsent at some time in the coiuse of tlie disLa^e in the 
majoiity of the cases, howcici, onh 3 being entnely free from cough, and 5 
from pain An appieciablc weight lo'^s was noted m IT cases 

A suiver of the signs leveals a sti iking incidence of feici Twcnti fi\c 
patients had a tempeiatuic of 100"^ oi moic at sonic time dining the illness 
Hemoptysis was icpoiled m 8 eases giMug a low peieentage as compared to 
olhei series of cases (VmsoiP finding 43 out of 71 esses) The physical signs on 
cxammatiou of the chest \sncd with the location and eharaetci of the piiman 
lesion and the associated conditions such as effusion, abscess, bronchiectasis and 
atelectasis In 3 cases the couect diagnosis was suggested piimaiih by definite 
Signs of bionclual obstiuction and ui 3 othcis the signs weic diicctional but 
not conclusne 

In 9 of the 30 cases bionchoscopie cxaminsiion was made bnt itiealed a 
neoplasm in only 4 instances This low peiccntngc of confiimatou findings is 
even more stiikmg when one eonsidcis that of the 7 t ises not included m tins 
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study (of wliicli 6 were veiy probablj^ carchioma of the lung) bronchoscopy w^as 
negative without exceptions. These results are ver^’’ disappointing in view of 
the high percentage of positive findings in some series of cases such as Vinson’s.^ 
He found positive evidence in 70 of 71 patients examined. 

An x-ray of the chest was taken in all but 2 patients. In the latter there 
had been nothing to suggest any pulmonary pathology. The x-rays revealed the 
following ; 

Definite x-ray evidence of carcinoma of the lung 7 

Presumptive evidence of* carcinoma of the lung 4 

Other pulmonary’ pathology (effusion, atelectasis, etc.) 16 
Negative finding 1 


An anemia and leucoc^dosis ^Yere apparent in one-third and two-thirds of 
the cases respectively. 

Anemia; Hemoglobin below CO per cent in 10; average of entire group 63 per cent 
R.B.C.'s below 4.2 millions in S; average of entire group 4.2 millions. 

Leucocj’tosis : W.B.C. above 10,000 in 20 and above 20,000 in 6; average of entire 
group 18,000 neutrophiles above S5 per cent in 16; average 80 per cent. 

A correct antemortem diagnosis was made in 18 of the 30 cases. An an- 
alysis of the antemortem diagnosis is as follows : 


1. Antemortem diagnosis correct 18 

2. Carcinoma of the lung mentioned in the differential 3 

3. Diagnosis of pulmonary disease other than carcinoma 5 

a. Antemortem diagnosis tuberculosis with effusion, 1 

b. Antemortem diagnosis empyema, 1 

c. Antemortem diagnosis bronchiectasis, 1 

d. Antemortem diagnosis chronic empyema, 1 

e. Antemortem diagnosis hypemephroma with metastases, 1 

4. Notliing antemortem to suggest primary carcinoma of the lung 4 

a. Missed abortion with terminal pneumonia, 1 

b. Pernicious vomiting of pregnancy with liver atrophy, 1 

c. Carcinoma of prostate (incorrect), 1 

d. Benign hypertrophy of prostate, 1 

The primarj^ lesion occurred almost eciually in the right and left lung and 
was distributed as follows: 


Bight 

Lung 3 

Primary bronchus 3 

Lower lobe 5 

Lower bronchus 1 

Hilum 1 


Bilateral fields 
BUatcral liilum 


Left 

Lung 3 

Primary bronchus 3 

Upper bronchus 6 

Hilum 1 

Pleura 1 

2 
1 


These figures compare rather closely with those of Olson, ^ who found 55 
per cent of the squamous cell carcinomas in the left lung and 44 per cent in the 
right, an equal distribution of the adeiioearcinoma, and 56 per cent of the 
undifferentiated on the left and 43 per cent on the right. 

The microscopic repoit in the 25 postmortem cases showed the followijig 
tj’pes : 

Bronchogenic 11 

Adenocarcinoma S 

Alveolar 3 

Unusual form 3 
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■Wellei^s® statemant tl\at caicinoraa of tlio Ums laicly fails to mctasUisize is 
well lilustiatcd in tlie series of cases iiudci discussion The folloivin^ ^'ve^e 
noted 

Metnsnsrs 

Lt'cr G Pleura 2 Thyroid J 

Ljmph DOtfes 5 P-increas 2 Pericardium % 

I^ung 4 Ribs 2 Heari } 

Adrenals 4 Ovanes 2 Skm J 

Kidneys 3 Bram 2* 

•Brain examined in onlj J cases 

As compared wth othej senes thexe is appaieiiti} a M.vy low meidence 
of metastases to the contial ner\ous sjstcm aud to hone This is piobabh 
laigely explained bj the fnct that the contents of the eianiiim weic examined 
in onij 2 cases {\\hcre the iiistoiy and physical findings suggested intiacianial 
in\ohement), and that search for mot'istases to bone (cithci bj locntgcno 
grams or neciopsy) i\as not made in e\crj instance 

SUMlt \R\ 

Thuty cases of pnmarj mciuoma of the lung axe icMcued and the sig 
nificant findings include 

1 Marked increaao x» its incidence during the past ft\e jcars 

2 Common history of influenza 

3 High incidence of fever 

4 Infrequencc of cough and chest pam as the chief complaint 

In Other details of ehnical course, diagnosis, and neciopsy findings this 
senes closelj coincides tvith similar studies in the literature 
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-y/fUhl ifli'^ofyfi hf^ y/lif*ff hffor'itftfom woro fulo^rL Jf meteowloglc 

nlfiflflffiii hfh i^f^fflly if thi'lhf* I/# ih'ofifff*\ffy viiriniJonH in fierolo^if* results, such 
^'hl h)l loiiM Ufiftil |)jivi< fKMMKWl III (Mfifiy cmw of our rcHo/r, oh ll^e Ihno inforvals he- 
|r, HOP I ho pri/dpol PfPH<)lpHMM /Pid I hr )iil(*r omom were Iroin several days to 
Mf‘M‘Mll lIMPifllO 

OMMilfiiHH (oohpir oiM|Hp,vrd Ity UH hi IIjo oiodirirafio)) of the original 
\ViiOfMi|f|))Hpp juHl I'niiiMjpjinijdod Ip tilHudnrd MrUuMlH oi Iho Division of Lab- 
fiDllMriPH tuul KropfiDih uT (tie Now Votk Hlalo Doparlimpif of ITonlth. Wc 
oiHblori'^t I^Di HPlIpoipt an aloohidlo nnd a eholoHlHmltwl, pnrehnsed from tic 
(iiiUo liplmudon ihir I’OPUliH an (Mimpllod ip Ihi'^ nriiolo arc banod on tie 
ollPtc^loiplb oil loaiiHa uh)olut\hoP ilH\v iHlYorcil Iroin the nicolmlic, ^^ele 
wiltl UPI\ pPo osoi^pDou, oprooinont boDvren <nP* (uauinal alcoUoic lesu 

nud (hnl ol I ho 'MoIoKo'' siuadmon wim Jiwi ns close ns ^\ns the ngrmnent be- 
l\\oou U\o oviolool ohoU^sUn'oUAnl nod the 'MvUiUc" rosnUs cited in 1 ns at me. 


'^Vunn IHo \«sV\o \0'UvM \vi VsO'o^lcu in^POUw 

HueWxO \\n riO'iu sOsns Vvowv^t 'H\ 

ou> 



KELir\ SHORT K \HN \SSFRM\^^ REVCTIONS rRO’St JIETFOROLOGIC GHA^GES 91! 


RESULTS OF OUR STUDI 

^Yc ha^c classified IIo\eisoii and Petei&en’s AYasscimann rc^.ults ’ivlneli 
consisted of 98 tests in a senes of eight cRses, ns to changes in successne leic 
tions, 10 , a negatnc icsiilt to a doubtful oi to a positnc 02 wee 'loisa For 
this purpose ue ha^e classed all 2+ jesiilts, 01 stiongei, as positnc, ± and + as 
doubtful Tiiesc lesults aic tabulated in Table I togothei with oiii icsults on a 
senes of 421 eases of ongnial and second oi ‘'letaKe” siiecimons 


TiBLE I 

\ssErWA^^ Beshts 


SU lES 

\0 Of 

C\SFS 

TOT\r 

TEST'? 

I Er 

Foryirn j 

1 IX STANCES Of 

\ri EEMFXT BF 

Ty\EEX PIRFCTiy 

SUCCFSSUE 

I TFSTS 1 

CirVXrE FFOM 
NFC ATIVE TO 
DOUBTFUL or 
VICE VTrSA 

CII ANCE n OM 
XF( ATIAFTO 
POSITIAEOr 

rosiTiy ETO 

XPCATIVF , 

CHANCE FROM 
DOUBTFUL TO 
POSITIVE OK 
POSITIVE TO 

nOUBTFUI 

1 



[ xo 

% 

1 NO 

% 

NO 

% 1 

NO 

% 

Series of 

Ho\ erson 
ind Peter 
sen 

Autliois’ 

S 1 

1 

103 

1 

1 44 

1 

, 1 

4jS3 

1 

Ifi 1 

22 9 

! 

21 

21 9 

1 

0 1 
ID j 

9 37 

series 

421 

842 

384 

9121 


1 38 


' 0 48 


4 51 


In oui senes the gicat maJont^ had ne^el had syphilitic tieatmcnt We 
lepcated tlie AVasseinnnn test on a second blood specimen tahen fiom a few 
da^s to se\eial months aftci the fiist bleeding AVe found oui second lesult 
exactly the same as tlie onginal m 310 instances (245 icmained 4+, 20 lemamed 
3+, 10 lemamed 2+, 11 lemained +, 21 icmained ± and 3 icmained negatne) 
In 74 instances the change of leaction (as 4~i- to 3+, 01 ± to +) did not tahe the 
test out of the positnc 01 doubtful uioup in yyliich the oiiginal lesuIt yyas classed 
Although Iloycison and Petciscn did not compaie then conespondmg 
AVassoimann and Kahn icactions in then total of 98 tests on 8 mdnidiials 
wheic coin])irison was possible, wc hayc done so in Table IT and hayc furthei 
compaied them yyith a senes of 1,714 cases pieyiously reported by us ^ 

T\bee II 
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! 

cor PE 

SPOXD 
IX ( 

TfSlS , 
PfI 1 

fOI Mfl’i 

ACrEFMFNr 

KAHN AND 

y\ ASSEPMAXX 

j 

A\ ASSERSIANN 
POSITIVE 
KAHN 

NEC ATIVE— , 
KAHX 1 

POSITIVE 1 

AAASSEPMAXN I 
X I GATiy F j 

AV ASSEPMANX 
rOSITiy E 
KAHN 

DOUBTFUL — 

kahv 

1 1 OSITIV r 

, AA ASSLPMANN I 
DOUBT FUr 1 

yAASSBRMANN 

DOUBTFUL 

KAHN 

NEC ATiy E — 
KAHN 
DOUBTFUL 
AAASSEBMAXN 
NEC \TIVL 


1 


1 NO 1 

% 

1 xo 

7c 

NO 

7c 

j NO 

% 

Senes of 

s 

98 

! 1 

48 9S 

' 2S 1 

28 67 

1*’ , 

1837 

4 

4 08 

Hovel Son 
nnd Peter 
sen 

Authors ’ 
senes 

1 

1714 1 

' 1714 1 

1 

15S9 1 

92 0 1 

28 1 

17 

1 

1 

44 1 

25 

' 

53 1 
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Their tests showed an agreement between positive Wassermann and posi- 
tive Kahn reactions of 25.51 per cent, and a disagreement between negative 
"Wassermann and positive Kahn of 28.57 per cent. 

COMMENT 

The extreme variations in serologic reactions for syphilis reported by Hover- 
son and Petersen and their wide divergencies between the results of Kahn and 
Wassermann tests on identical specimens are contrary to our own and to common 
experience. That meterologic changes could account for such inconsistencies 
is not supported by the results of our study. As noted in Table I our repeti- 
tions were in the majority of instances highly consistent with the original tests. 
If meteorologic variations are such an important factor as Iloverson and Peter- 
sen assert, supporting evidence should not be difficult to find in the vast literature 
Avhich has accumulated on the subject of Wassermann and Kahn reactions. 

AVe believe that Hoverson and Petersen must look elsewhere for a satis- 
factory explanation of tlieir results. 
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THi: 3I0DIFICATI0N OP THL HEMATOPOIETIC PUiNCTION IN THE 
RABBIT Br CERTAIN CYCLIC COatPOUNDS*^ 


Damw Robert Climfnko, H D , Ph D , Neu York, N Y 


rj-«HE clinical hteiatiiie nhieh has accumulated aioimd the subject of ag’ianuJo 
* cjtic angina indicates tint ceilam theiajieutic agents whose stiuctmes are 
fundameiitalh organic iing compounds, plaj an impoitant role in the etiology 
of the disease Amidopiinu is the most commonh lepoited otwlogio agent/ ^ 
but cases ha\e been icpoitcd uhoic the pieeipitation of the sMidiome has been 
attiibutcd to dinitiophenol/ aisphenamine/ antipjiexol/ \uca stibamine/ 
and nmanoP among nnmeions othei substances The chnical evidence leaiid 
ing the iclationship between amidopyrine and agzamdoey tosis is suffiuenth 
stioug to leisc no lOom foi dubiety Madison and Squici^ desciibcd a patient 
who had iccoyezed fzom a piexious attuh of agiamdoejtic angina and had 
shown a nozmal leucocjtc ley el for a peziod of ten months "Within thiee houi*s 
of the administration of 5 gr of amzdojzjiine, the patient suffered a chill and a 
recun cnee of the acute sjmptoms yyithm twclye hours the gianulocj'tes had 
disappeaied from the ciiculation Nor is this azz isolated instance, foi simdai 
cases hayc been leported by Benjamin and Biedeiman,^® and bj Johnson*^ 
Such eyidencc as this cannot be disregarded 

Unfoitunateh, hoyyeyci, the expeiimental demonstzation of this relation 
ship in laboiatory animals Ins not been neaih as eoinincing Madison and 
Squiei administered alhi isopiopjl barbituric acid togetlici yyith amidopjime 
to eighteen animals in lelatzyely enormous doses Only one animal m tins senes 
shoyved a diminution in the total number of Icucocjtes in the periphcial cn 
dilation and eyen this animal did not piescnt a pietuio which lesembled human 
agianulocjTosis, foi the granulopenia was accompanied bj a maiKed diminution 
in the number of erjthrocy tes Simiiaih, Zia and Poikncr,® yylio had pieyi 
ouslj leported eight eases of agranulocj tosis in a senes of 72 patients yvho yveie 
being tieated yyith urea stibammc oi neostibosan, yveic unable to shoyy an> 
changes in the blood pictuic of rabbits that rcceiyed large quantities of these 
di ugs over a piolonged period of time These authois, howcyei, did show that 
the bone man ow of the treated animals became hj pel plastic 

In this studj the action of a gioiip of cjclic compounds on tJit Jiematopoietic 
tissues was studied with the hope of throwing some light on the nature of the 
leucotoxie action These substances melnded amidopyiine (phcinl dimethyl 
dimethjlamino pjiazalon), antipyinie (phenj 3 dimethyl pyrai'aloii) alpha 
dmitiophenol, catechol and quinone It was obseiytd timt the adnunistialion ot 
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large doses of amidopyrine or dinitrophcnol, ranging from ten to forty times 
the normal human therapeutic dose, for prolonged periods of time, seemed to 
produce no change in the peripheral blood picture. An examination of the bone 
maxTow of these animals, however, showed varying degrees of myeloid hyper- 
plasia, areas of degeneration, and a definite suppression of maturation. It was 
felt that this h^Txerplasia constituted so serious a modification of the hemato- 
poietic system that the change should manifest itself in the peripheral blood 
picture. Accordingly, a test was devised to examine the efficiency of the leueo- 
genic system. 

Under normal conditions, the leucopoietic apparatus of the rabbit is an 
organ in an extremely delicate state of equilibrium and the threshold for 
leucopoietic stimuli is very low. It has been shown^^ tliat even the intravenous 
injection of a small quantity of distilled water ma}' be capable of affording such 
a stimulus. The effects of this stimulation are manifested in the peripheral 
circulation by a transient leucocytosis which is a true bone marrow reaction, 
for it is characterized not only hy an increase in the total number of granulo- 
cytes in the peripheral circulation but also by a marked increase in the num- 
ber of juvenile cells. This liberation of juvenile cells into the circulation is 
much more significant than the transient increase in the total number of cir- 
culating cells, for the ratio of juvenile cells to mature cells is a much more con- 
stant factor than the total number of cells in the peripheral circulation. 

The more potent stimulating agents produce a more profound and a more 
consistent effect. Nucleic acid and sodium nucleinate are examixles of such 
potent stimulating agents and the parenteral administration of either of these 
substances into a normal rabbit will invariably be followed by a marked increase 
in the percentage of juvenile cells in the periphei^al circulation. Table I is an 
example of the reaction of a normal rabbit to the intramuscular injection of 
5 mg./kilo of sodium nucleinate. 


Table I 


! 

DATE 

n,n.c. 

106 

Hb 

W.B.C. ; 
103 

PEKCEXTAGE 

GRANULOCYTES 

1 POLYNUCLEAR COUNT 

I 

:i ! 

! 

III ; 

IV 1 

V 

WEIGHTED 

MEAN 

9/20 1 

6.2 

75 

9.2 

2S 

23 ; 

33 

29 

12 

3 

2.39 

9/21 

6.2 

75 

8.1 

30 

on 

33 

31 

11 

3 

2.40 

9/22 

6.4 

75 

10.4 

2S 

22 

31 

30 

12 

5 

2.47 


Following the intramuscular injection of 5 mg./kg of sodium nucleinate, the following 
results were obtained: 


HOURS 



W.B.C. 

103 

PERCENTAGE 

GR.\NULOCYTES 

POLYNUCLEAR COUNT 

aetkr 

INJECTION 

R.B.C. 

106 

Hb 

I 

1 

II 

III 

IV 

V 

WEIGHTED 

MEAN 

0 

1 

2 

4 

5 

24 i 

4S 

96 

240 

0,4 

6.3 

6.28 

6.1 

6.2 ’ 

75 

74 

75 

75 

75 1 

8.2 

S.8 

14.2 

15.1 

10.6 

8.6 

7.5 

S.O 

6.5 

29 

31 

37 

34 

34 

36 1 

32 

27 1 

29 1 

24 

30 

41 

42 

40 

31 

27 

25 , 
21 1 

32 

3S 

2S 

28 

29 

39 

43 

33 

32 

30 

23 1 
21 

18 

20 

21 

23 

32 1 
30 

12 

8 

10 

12 

11 

9 

7 

9 

14 

0 

1 

0 

0 

0 

0 

0 

1 

3 

2.36 

2.12 

2.00 

2.00 

2.02 

2.17 

2.10 

2.28 

2.46 
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Amidopyitnc — A seues of eiglit i-ibbits was c\amiiied and a noiinal 
micleinatc leaction established foi each animal Se\en of the animals iecei\ed 
200 mg Ado of amidopMine daih (oiallj ) and tlie remaining animal nas nsed 
as a contiol foi the gioup Daih obsci\ations inehtdcd a complete blood pic 
hue 'With a iccord of led cell count, ^^hltc cell count, hemoglobin content, dif 
fcientiai Icucocjtc count, and pohnuclcai count (This expenmoiital pio 
cednic i\as followed foi all the substances studied ) Animals ueie taken fiom 
the gioup at peiiodic mtei\als and killed in ordei to pio^idc bone maiioiv 
specimens The loaction to sodium nuclcinatc mbs ohser\ed at definite intei\als 
dming the couise of the ovpeiiment Table I also shons the noimal leaction 
of an c\pcijmental animal to the inti amu sculai injection of 5 mg Ado of 
sodium uuclciiiate piioi to the admmistiation of the amidopjinie 

When the uoimal blood pictuic had been icestalilislied this animal leeeued 
200 mg Ado of amidopjiinc daih \ftci the tenth da^ of tins treatment a 
similai quaiitih of sodium nueleinatc uas again administoied hut this time it 
failed to elicit the noimal leaction as nuij be obsei\cd fiom an ovamination of 
Table II At tins time tlic contiol animal icspondcd to the second injection of 


Tuie II 


U\TF 

} B< 
lOG 

.. I 

! 

w nt 

m 

1 1 u i* sr u r 
< i amjixjcvies 

j 

i’or\Nt ( r f toi NT 

1 

u 

HI 


V 

W EICHTFD 

MEAK 

lO/JJ 

5 S 

70 

9 2 i 

J8 

25 

5 

-7 

a 

4 

2 32 

10/21 

0 05 

7a 

SO 

31 

24 

b 1 

24 j 

n 

5 

2 32 

10/2o 

50 

75 

114 

27 

27 j 

4 

2S j 

9 

2 

2 25 


Following the rntritnu'^culir mjection of 5 mg /kg of soilimn niicleinnte, the following 
results were obtimeU 


KOtPb 

AFTEI 

INJECTION 

1 B C 
lOG 

III) 

\\ B ( 
lOT 

PUCENT\GC 
f } \Nl.IOrVTES 


POLWt 

ri E\r coi NT 


1 I 

1 “ ; 

m 


\ 

W EICIITEO 
MEiX 

0 

i 0 1 

i 74 

82 : 

-<7 

2S 

37 

27 

S 

2 

2 25 

1 

— 



fiS 

20 i 

2S 

''G 

20 

S 

4 

2 30 


— 



7 2 

27 

20 

•'S 

! 25 

0 , 

2 i 

2 23 

4 




7 G 

2S 

27 

'*3 

i 27 

10 ; 

3 i 

2 29 

S 





S() 

iO 

20 

'’4 


9 : 

3 i 

231 

24 

(1 '* 

71 

fi4 

20 

25 


i 

n ■ 

4 

2 33 

4ft 

fio 

73 

70 

0 

20 , 

*12 

1 2a 

12 i 

2 

2 20 

0(» 

GO} 

n 

a S 

27 

JC , 

35 

1 27 


^ j 

2 2S 

240 

5 85 

70 

0 1 

29 

24 ! 

*'4 

: 2S 1 

i 10 1 

i 4 1 

2 36 


sodium uucleinato m the same mannci it responded to the ougiiul injection 
The animal that had icecned the amidopjiinc showed a peifcctlj noimal blood 
pictuic at this time eijtliioe\tes, loueoeatcs, and differential loucocalc counts 
showed no abei ration fiom the noimal An examination of the bone raaiiow, 
howe\ei showed a maiked degiec of mjeloid In pci plasia as ma\ be obsened 
fn compaiing the hone maiiow of this animal (Fig 2) with that of a noimal 
animal (Fig 1) The general apjieaiaucc of the animal, as judged bj behaMor, 
weight, and feeding, was normal 

The second animal in the group lecened the intiamusciihi injection of 
sodium nuclemate on the fifteenth da>, duiing the coui-sc of which time 3,000 
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mg./kilo of amidopyrine liad been administered. No reaction was elicited and 
an examination of the bone marrow showed an even more marked degree of 
myeloid hyperplasia together witli a definite suppression of maturation. In 
addition to the myeloid hyperplasia tliere was a marked increase in the number 
of megakaryocytes. This animal, in spite of the severe changes in the bone 
marrow, showed no change in the peripheral blood picture whicli could be 
brought out by the usual mctliods of examination (Fig. 3). 

The next animal in this series failed to show a normal nueleinate reaction 
oil the twenty-second day of treatment, but presented no abnormalities of the 
blood picture. Here the bone marrow showed focal areas of degeneration and 
necrosis which, on casual examination, seemed to be relegated to the myelogenous 




Fig. 2. 


Fig. 1. — Femoral bone marrow. Normal rabbit. 

2. — Femoral bone marrow. Amidopyrine 200 mg. per kilo per day (orally). Tenth 
da 5 ^ Marked myeloid hyperplasia. 


elements. On closer examination, however, it soon became obvious that there 
was no specificity about the degeneration and that all the celhilar elements were 
equallj" affected. The apparent selectivity which was observed may he explained 
when one realizes the fact that this hone marrow had undergone a massive 
myeloid hyperplasia and that the predominating cellular elements were cells of 
the myeloid series. 

About the twenty-fifth day the animals of this series began to show an in- 
creasing lassitude and anorexia. Only portions of the daily ration were con- 
sumed and the animals became listless and inactive. About this time changes 
began to appear m the peripheral blood picture. These were characterized by 
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a fall in the eiythrocjtc Ic^el and a fall m the lencocjtc le^el Red cells fell 
as lo\\ as 3,900,000 and 'white cells as lo^^ ns 3,200 The bone maiiow at this 



Flff 3 



Pig 3 — Femoral bone manow AmIclop^ nne 200 mg: per kilo per tlaj (orallj ) Fif- 
teenth tlaj Marked m\eloUl h\perplas{a with suppression of maturation 

Pie 4 — Fcmonl bone mairon Amulopjrinc 200 mg per Kilo per da> {orall>) Twentj- 
second daj Areas of necrotic degeneration superimposed on the hjperplastic marrow 



Hff 5 — Femoial bone marrow Amidopyrine 200 mg per kilo per day (oiolly) Twenty sixth 
day Aplastic marrow 


tune 'i\ab almost completelj aplastic (Fig 5) 'Within U\o da^s of the appeal 
aneo of these sjTnptoms the animal died, death was mtaiiablj accompanied hj 
an infection of the nppei respiiatoo tiaet 
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Table III 


AMiDorYiiiNE: 200 M(;./K(;/1)ay (Orally) 


RABBIT 

BAY 

K.B.C. 

106 

III) 

103 

PERCENTAGE 

GRANULOCYTES 

NUCLEIN ATE 

REACTION 

1 

1 

5.8 

79 

s.o 

31 

Positive 

(Control) 

3 

5-9 

79 

9.7 

33 



5 

5.9 

77 

10.2 

29 



7 

0.1 

79 

11.2 

33 



9 

0.0 

SO 

9.4 

31 



11 

0.0 

80 

S.7 

32 

Positive 


13 

0.2 

SO 

9-2 

29 



15 

6.3 

‘ 79 

S.7 

29 



17 

0 2 

80 

11.5 

32 



19 

0.1 

SO 

S.2 

28 

Positive 


21 

0.1 

SO 

S.O 

27 



23 

0.1 

79 

10.4 

29 



25 

6.1 

79 

9.8 

30 



27 

5.9 

SO 

S.S 

30 



29 

5.9 

so 

7.6 

30 

Positive 


31 

6.0 

so 

9.8 

29 


O 

1 

0.5 

S3 

11.4 

36 



o 

6.3 

82 

9.8 

30 



5 

6.3 

82 

S.4 

36 



7 

6.4 

82 

10.7 

35 



9 

6.3 

S3 

9.4 

30 



10 

0..3 

S3 

12.5 

36 

Negative 


1 

6.8 

79 

14.5 

34 



o 

0.8 

79 

• 10,2 

34 



5 

6.S 

SI 

12.8 

32 



7 

0.4 

79 

14.2 

31 



9 

6.0 

80 

10.8 

34 



11 

0.2 

80 

11.6 

33 



13 

6.4 

SO 

9.8 

33 



15 

0.0 

80 

11.2 

33 

Negative 

4 

1 

0.25 

76 

11.2 

33 



o 

«i 

6.15 

74 

S.O 

33 



5 

6.15 

74 

7.8 

33 



7 

0.2 

73 

10.4 

30 



9 

6.35 

74 

S.4 

32 



11 

6.1 

73 

10.0 

32 



13 

0.15 

73 

10.8 

32 



15 

6.2 

73 

9.4 

31 



17 

0.25 

73 

9,0 

32 



19 

6.0 

74 

8.5 

32 



21 

0.0 

72 

11.5 

31 



22 

5.9 

72 

10.2 

32 

Negative 


1 

5.8 

79 

10.3 

29 

3 

5.9 

79 

S.6 

32 

5 

5.S 

77 

9.8 

31 

7 

6.1 

79 

10.4 

29 

9 

6.0 

SO 

8.2 

28 

11 

0.35 

SI 

7.4 

29 

.13 

5.9 

74 

8.2 

27 

15 

6.0 

75 

7.8 

29 

17 

6.0 

75 

6.8 

28 

19 

5.9 

72 

7.2 

28 

21 

5.2 

70 

6.2 

26 

23 

4.S 

68 

3.6 

20 

25 

4.2 

65 

3.8 

19 

27 

3.9 

59 

3.2 

17 


Negative (dieJ) 
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T\BIC III — COM»D 


TABBIT 

DA\ 

rue 

lib 

y\ B c 

rEPCENTlGE 

NUCLEINATE 

ins 

103 

rrANurocYTES 

rEACnON 

0 

1 

G4 

77 

16 4 

24 



3 

0 45 

78 

14 2 

20 



5 

04 

77 

15 4 

25 



7 

0 25 


10 0 

24 



a 

04 

70 

12 5 

27 



11 

04 

77 

14 0 

27 



r 

0 

77 

15 0 

20 



Id 

GO 

74 

14 2 

25 



17 

0 25 

75 

10 0 

22 



10 

0 1 

74 

OS 

21 



21 

50 

73 

85 

20 



2^ 

5 05 

70 

GS 

18 



2d 

5 20 

08 

7 2 

18 

Negnti^e 


27 

4 10 

05 

64 

20 


7 

1 

0 7 

70 

82 

26 



3 

0 75 

70 

96 

26 



K 

OS 

75 

73 

20 



7 

0 0 

70 

84 

25 



0 

07 

70 

9 2 

24 



11 

0 7 

75 

113 

27 



13 

OS 

74 

98 

20 



15 

0 8 

75 

8 1 

25 



17 

0 4 

75 

S 0 

24 



10 

G 0 

GO 

70 

21 



21 

52 

08 

72 

21 



23 

50 

08 

08 

19 



25 

48 

04 

42 

19 

Negitive 

S 

1 

02 

08 

54 

25 



3 

03 

08 

GS 

25 



5 

02 

OS 

10 4 

28 

(DicO on tenth Onj ) 


7 

G35 

GS 

14 8 

30 



0 

0 3 

07 

15 2 

31 



Table III is an 'ibiidged piotocol of the lesults obtained folIoi\ing the ad 
miiiistiation of amidopyrine It should be pointed out, howcyei, tint the qinn 
tity of the diug that nas admimsteied each du icpiesents about ty\o thuds of 
the minimal lethal dose and is eqiinalont to about 200 gr of the duig for the 
normal human adult oi appioximatclj foity times the usual therapeutic dose 
Dimtiophcnol — The intiamusculai admimstiation of 20 mg/Kilo/da} of 
diuitiophenol to labbits produced, sa^e foi a numbei of minor differences, the 
same changes in the hematopoietic sjstem and m the blood pictuic as ucic pro 
duced bj the administration of amidopjiine Foi tlic sake of bienty, the 
detailed protocols aic omitted Foi the fiist tuo to ^i^e dajs aftci the admin 
vstiation of the dmitiophenol, the animals showed a slight but definite leuco 
cjtosis which was clniacteiized by an incieasc m the peicentagc of iiiyenilc 
gianulocjtcs in the circulation This Icucocy tosis, which was piobably an c\ 
piession of the general metabolic stimulation, letuincd to the noimal lc\cl 
within a peiiod ot thicc to fiye da 3 s Tht blood pictiiie was otheiwise unaf 
fected loi the first twenty fiye dajs, aitei which both the erjtliioejte Icyel and 
the leucocjte Icytl began to fall lathoi shaiplj Tlic nuclcinate leaction be 
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came negative after the twelfth day. When the dinitrophenol had been admin- 
istered for about twenty-five days, and changes were beginning to be apparent 
in the blood picture, two of the animals developed sloughing necrotic ulcers in 
the gluteal region at tlie site of injection. Both of tlmse animals died three 
days after the appearance of the ulcer. 

Antipyrine , — From a qualitative point of view the action of antipyrine 
very closely simulated the action of amidop3unne. Tlie fall in the total leuco- 
ej’^te count, however, was not as marked as the fall produced b^^ the administra- 
tion of either amidopjufne or diniti’ophenol. The fall in the er^Tlu’ocj^te count 
appeared after the sixth day of administration, but was not as precipitous nor 
did it reach as low a level as the fall in either of the other two series. The 
nucleinate reaction in this series became negative after the fifteenth da^". 

Catechol, Qninonc . — The action produced bj^ both catechol and quinone was 
so erratic that the relativel^^ small number of animals used provided no sig- 
nificant results. Doses wdiich were tolerated produced no definite results, while 
the attempt to increase the dose level onty produced s^^mptoms of acute toxicitj^ 

DISCUSSION 

The disparity which exists between the clinical evidence as to the etiologic 
relationship of a group of drugs to agranulocytic angina and the experimental 
demonstration of this relationship on laboratory animals need not be regarded 
as directly contra dictoiy. In human agranulocj’^tosis, it is probable that the 
leucotoxic principle which is involved is not the dinig itself, but some oxidation 
or conjugation product of the drug. In addition to this it is also probable that 
the leucotoxic action is not a toxic action in the ordinarj^ meaning of the term, 
but rather a manifestation of an allergotoxic phenomenon with the granulo- 
dyies of the peripheral circulation acting as the shock organ. This must be 
true when one realizes the tremendous number of people who consume large 
quantities of these drugs without showing any untoward effects. 

If the leucotoxic principle is a conjugation or oxidation product of iho 
drug, then it is not surprising to find that experimental animals do not show 
this specific toxic action, for it is well known that the conjugation of an organic 
substance may vary from species to species. The classical example of such species 
variation is to be found in the handling of benzoic acid in the dog and in man. 
The human being conjugates this substance with glycine, while the dog con- 
jugates it Avith gtycuronic acid. The quantitj’’ of glj^curonic acid Avhich is avail- 
able is much greater than the quantitj^ of glycine; therefore, it is not surpris- 
ing to find that the dog is capable of handling many times the quantity of 
benzoic acid a man can handle. Variations in the handling of cyclic organic 
compounds may occur among different individuals of the same species and even 
in the same individual at different times. This is clearly demonstrated to be the 
ease Avith cinchopen, for SkorezoAvski and Sohn’^ have demonstrated that Avhen 
this substance is administered to a normal individual the greater part of it is 
converted into oxycinchophen and is excreted in this form. As the length of 
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time increases dunng uhich tlio drug is being administeied, the quantity of 
ovycinchophcn nhich may be lecoicicd diminishes Aftei a lanable period 
of time tlie o\yemchophen disappeais eiitiielj, and the emchophen is cxcieted 
in some otUoi foim 

Fiom the experimental findings in this stndi, it is obvious that the admin 
istiation of laige quantities of amidopjiinc, antipAiinc, or dmitrophciiol is 
capable of pioducing doletonous elunges in the hematopoietic system A sink 
ing cbaiaeteiistie of those changes is the fact that the bone mairon ma^ nndeigo 
senons modification ixithout pioduemg am aUer.ition in the pciipbeial blood 
pictme TThieh is diseeinible the ordiiian mctiiods of examination TJie ap 
plication of a test of the functional aetnit-s of tlio ieucopoietic sjstem ho\\e\Li, 
shous that it has been definite^ impancd at a time uhen no ob\ions clianges 
are present m the blood picture 

The changes nluch aie pioduccd b\ tlic expenmcntal administiation of 
these dings diffci maikedh fiom those seen in human agianuloeatic angina and 
moic closeh appioximate tlioso found in cases of phenj Ilij drazme poisoning 
In addition to tins fact, tlie quantity of the ding nlnch is icquiied to produce 
these clianges is fai in excess of tlic dose i.ingc encounteied in Iberapentics 
Houeier, it is shoun that tlie admnnstiation of those substamos is capable of 
modifying the hematopoietic actniti of experimental animals 

SUMMIRI 

1 A test IS dcsciibed foi estimating the effieicnci of the Ieucopoietic fune 
lion m the rabbit based on tlie leaction to the paicntcial administration ot 
sodium nuclemate 

2 The continued administntion of laige quantities of anndopjnne, anti 
pjrme, or dimtrophenol impaiis the funetional actnity of the Ieucopoietic sys 
torn of the rabbit 

3 This impaiimcnt of functional actuiU is associated Mith a senes of 
morphologic changes m tlie lione man on Tliesc clianges are suecessnclv (a) 
mjeloul hjperplasia, (b) nncloid Inperphsia nith suppression of maturation, 
(e) focal degeneration and neciosis and (d) aplasn 
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SODimr CITRATE— A SPIROCIIETICTDE'^ 


Roy S. Leadtngham, ]\LD., Atlanta, Ga. 


A TWO per cent solution of sodium citrate is frequently used in the laboratory 
to prevent coagulation of cover slip preparations of blood and exudates 
while the specimens are being examined. Its effect upon the bacterial floTa of 
the specimens is not recorded. Commonly used in blood transfusions and in- 
ternally as an alkalizing agent, clinically it is not generally considered to pos- 
sess bactericidal properties. 

An observation of the drug 's action upon mouth spirochetes may be of inter- 
est to those coiicexnied with the propliylaxis and therapy of spirochetal diseases. 

A rather thick cover glass specimen from a laryngeal lesion of Yincent's 
angina was prepared for dark-field examination. It contained many pus cells 
and a bacterial flora consisting mainly of myriads of Vincent's organisms. The 
addition of a drop of a 2 per cent sodium citrate solution caused immediate cessa- 
tion of movement of the spirochetes and apparently eventual dissolution. Re- 
peated examinations gave the same results. 

Later, through tlie courtesy of Dr. Hugh Lokey, whose patient was being 
examined, the same solution was applied to the surface of the ulcer from which 
the specimen had been taken. Ten minutes later no Vincent's organisms were 
found. None were presejit tlie next day or the day following, when the patient 
was dismissed. Should this drug find a place in the local or intravenous treat- 
ment of spiroclietal infections, it miglit replace much more expensive and harm- 
ful therapy. 


Received for publication, July 20, 1935. 



LABORATORY METHODS 


INTESTINAL ILLUMINATOR* 


A Devici: for Dctkcting Intestinal Lesions in Postmortem Si'3<:cimens by 
; Reflected and Transmitted Light 


Joseph Felsen, M.D., New York, N. Y, 


T he device pictured is essentially a rectangular box with the bottom and one 
long side removed and the top replaced by ground or opal glass. Illumina- 
tion by reflected light is obtained by means of a 60- or T5-watt bulb situated 
above the glass plate in a built-up portion of the intact long side (A ) . Illumina- 
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located on either end of the viewing table (i.e., the glass plate), are covered with 
rubber tubing and serve to hold the opened intestine flat. In routine use as pic- 
tured in Pig. 1, the opened washed intestines are brought to the drain board in a 
basin which may Ije seen to the left of the intestinal illuminator. Tlie intestines 
are then fed to the glass plate with mucosal surface uppermost and viewed by 
reflected light (up])er bulb A only is lit), the examined portions of the intcs- 



Fig. 2. Plff. 3. 


Fig. 2. — Focal hemorrhagic necrosis ileum {arro\%) above which a Peyer*s patch can be 
faintly discerned. 

Fig. 3. — The same specimen as in Fig. 2 viewed as transparency. Note lesions located 
at ends of arborizations due to vascular necrosis at these points. 

tine passing under the second roller and falling into a basin located in the sink. 
When examination by reflected light has been completed the specimen is reexam- 
ined in the same way by transmitted light (lower bulb B only is lit). Measure- 
ments of lesions or their location may be made by means of a ruler graduated in 
centimeters attached to the board at the far edge of the viemng table, We 






may be completed in the same operation, the e\ammci s^\ itcliing off either light 
as conditions warrant. 
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Tliis apparatus enables one to detect maiiv intestinal lesions ivhieh are 
missed or not visible in reflected light (sec Figs. 2 and 3). A comparative table 
ijs given. 

Intestinal pictures seen by : 


REFLECTED LIGHT 

Peyer^s patches 

Focal lymphoid iiyperjdasia 

Projecting tumors 

Ulcers 

Varicosities 

^Melanosis 


TRANSMITTED * LIGHT 

Blood vessels 

Vascular and perivascular lesions s 
Emboli 

Focal necroses 
Intramural abscesses 
Infiltrating tumors 

Small intramural tumors (e.g., leiomyoma) 
Early lesions in Pej^er's patches 
Leucemic infiltrations 


A PATHOLOGIC LIBRARY OP GROSS SPECIMENS^' 


Nils P. Larsen, ]\LD., Honolulu, T. II. 


D uring the past few years at the Queen's Hospital we have developed a 
pathologic library which has received considerable comment from visitors as 
being a plan that should be published. Although there is nothing pailicularly 
original in its concept, the use of ordinary laboratory equipment for the de- 
velopment of the pathologic museum may he sufficiently different from the 
nsual to warrant publication. 

We have stressed the fact that a general hospital should be the medical 
center of an^^ community where there is no medical school. With this in mind, 
for a number of years we collected interesting pathologic specimens in the usual 
lahoratoiy jar. These are cumbersome and distasteful to liandle and do not show 
the lesion well. They were very difficult to make use of in our weekly clinics, 
so we began some years ago using the ordinary Petri dish for the mounting of 
interesting specimens. The method used is as follows : 

The specimen is first fixed in Jaure's solution, through which, during the first hour, 
illuminating gas is passed. It is kept five days in Jaure^s solution, then in running water for 
five hours, and finally in SO per cent alcohol. From this solution the specimen is cut to fit the 
Petri dish. The mounting solution is then prepared as follows: In every 1,000 c.c. of dis* 
tilled water, 7o gm. of gelatin are dissolved. To every 200 c.c. of the gelatin mixture one 
adds, as the solution is cooling, 25 c.c. of a 40 per cent formalin. As soon as tlie formalin 
is added' to the gelatin, it must be immediately poured over tlie specimen. It hardens rapidlj'. 
After the specimens are mounted in the above solution and have stood overnight, a thin 
layer of beeswax and paraffin (1 to 2) is applied. After this is thoroughly dry, a thin 
layer of plaster of Paris is poured over and levelled. Finally, when this is set and thoroughly 

*From the Queen's Hospital. 
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dry, another coating of beeswax and paraffin is applied. Recently we have tried battleship 
cement to seal the plaques. We belie\c this \\in make them more peimanent. A typewritten 
caption can be placed in the gelatin as soon as it is hardened. 

The house carpenter then built what we call the “pages” for our pathologic 
library. These are illustrated in Pig. 4. It will be noticed that the plaques can 
be slid in from the side, so that each “page” contains twelve plaques. Any one 
can be removed individually and can be handled with impunity. TJie student 
or doctor has a more intimate contact with the specimen and can appreciate 
more fully the gross pathology. Figs. 2 and 3 are of individual plaques, iliero- 



Pig. 3. — Cross-section of heait v ith coionary scleiosis in case of sudden death. 


seopic sections are also made and filed with numbers. Hence the microscopist, 
while he is studying a section, can have a plaque with the gross specimen by 
the microscope. This, we believe, is of importance, especially to the young 
pathologist. Fig. 4 shows our whole library as it is arranged in wooden 
frames above our ice bo.x. It is needless to comment on how much space is 
saved in such a pathologic museum. A second advantage is, if the pathology 
or the disease of a certain organ is to be discussed, the wliole page showing 
the variatiojis of pathology in this particular organ can very easily be carried 
to the clinic room. They are also used in classroom teaching for the nurses. 
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The total cost of materials and mounting of such a specimen is forty-two 
cents. If air should get into it, it can very easily be remounted wth a minimum 
of added expense. If air-tight, these plaques have kept very well for several 
years. 

Another use we liavc made of tliose is to lend tliom out to biology teachers 
of lugh schools, especially our plaque containing a series of human embtyos. 



We believe the teaching of biology from human specimens is more interesting 
than the teaching of biologj' from bugs and grasshoppei*s, 

A general hospital, if it lives up to its duty as ti medical center, should 
be prepared to help the teachers of the various schools, which can be done 
by making use of the material available. The hospital laboratory should be 
prepared to help the schools with all types of laboratoiy material, and be one 
of the links in teaching its community what sane, scientific medicine really is. 





A RAPID UNIVERSAL BLOOD STAIN^' 


MAY-GRUENWAI.D-GrEMSA IN OnE SOLUTION 


j\Iax i\[. Strumia, i\LD., Bryn i\L\AVR, Pa. 


/^NNE of the coininonest and one of the most important dail}’’ performances in 

a clinical laboratoiy is staining of blood smears. AYitli growing interest in 
the prognostic and diagnostic valne of the leucocytic picture, the necessity of 
obtaining uniformly welLstained blood smears is obvious. In addition to this, 
uniformity in staining smears is the first step toward a much needed standard- 
ization of blood cell classification. However, in the average clinical laboratoxy 
blood smears are inadequately stained and great difficulty experienced in obtain- 
ing uniform results. The causes for this common and serious failure are mul- 
tiple, and it would be beyond the scope of this article to enumerate them. As 
a rule it is not the inadequacy of the original material but rather the method of 
employing it which is at fault. 

Most of the methods now employed are based on the Romanovsky method 
which was first introduced in 1891, Of the very numerous modifications which 
followed, the best is fliat of Giemsa, although in this eountr^^ the methods of 
Wright and of Wilson are more popular, probably because simpler. Giemsa ob- 
tained in pure fonn etlijdene azure wliieh is usually Iniown as Azure I. A mix- 
ture of equal pails of Azure I and pure methylene blue is called Azure II. In 
the Giemsa solution this is mixed with Eosin R.A., heated with glycerin and then 
dissolved in pure methyl alcohol. Pappenheim proposed fixing and staining of 
the smears with the IMay-Gimenwald solution (a methylene blue eosin mixture) 
and then restaining them vdth. diluted Giemsa solution. This method is by far the 
best that we have at our disposal, correcting the faults of either method, namely 
the pale color of the erythrocytes and the pale color of neutrophilic granules 
with the Giemsa alone, and the failure of the ^lay-Gruenwald to stain ade- 
quately the azurophilic granulations and the tendency to overstain the nucleus 
and neutrophilic granulations with resulting loss of important details. Ferrata 
endorses the same technic with minor changes.^ 

The objections to this method are the high cost of the Giemsa solution, 
which is rather difficult to prepare in the ordinary laboratory, the necessity of 
using perfectly neutral distilled water, the rather complex technic that allows 
staining of only a few slides at a time and finally the time required, which is about 
twenty minutes. The rapid Giemsa method employing a mixture of Giemsa and 
methji alcohol or Giemsa acetone in equal parts is a quick and satisfactory^ stain- 
ing method for routine woi'k.- Employing a buffered solution for the dilution 

•From the Laboratory of the Br>'n Mawr Hospital and The Department of Pathology. 
University of Pennsylvania. 
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of the Wright stain occoiding to Hadcn® lias 2mpro^ed tlie uniformity of icsults 
^\^th this solution, uithout, of couise, rcmo\ing fundamental deficiencies of this 
stain These aie similar to those mentioned foi the JIaj Giuenwald, with the 
added tendencj to foim pieeipitates on the smeai The Wiight stain has by 
some woiLeis been substituted for the I\raj Gnienwald in using the Pappenheim 
technic 

It appeals thercfoic icii desiiable to combine, if jicssible, the staining 
pioperties of the Giemsa method with those of the Maj Gnienwald in one solu- 
tion, simplifying the piepaiation of the stain as nell as its use, at the same time 
slaudaidizmg the proccdnic so ns to obtain exactly the same result with each 
smeai This may be necompIisJied by using a st nm prepazed as follows 1 3 gm 
of finely gionnd Azuie II eosin mixture (Giemsa) are suspended in 80 c c of 
pule ghceiin and allowed to dissohe, shaking occasionally, foi tuo or thiee 
days This mixtuie is then heated in the uaterbath at G0° C for two houis, 
stilling once m a while The mixture is tlien cooled and disso]\ed in the foi 
lowing incth\l alcohol, 290 cc, acetone CP 290 ec Piepaie sepaiately 
the following solution metlnlene blue eosm powdei (Blay Gruenwald) 15 
eg, metlnl alcohol 170 cc, aietone CP 170 cc It takes se^elal days for 
the powder to dissohe, shaking occasionally When cntiiely dissohed add 
to the Azuie II cosin solution and mix Occasionally not all of the Azuie II- 
eosm dissolves It is better to allow it to remain in the bottom of the bottle It 
will finally dissolve and if not, it does in no wav interfcic with the staining 
pioperty of the solution The technic foi staining is as follows fiesh thin blood 
smeais aie coveied with the stain and fixed under covei to avoid excessive 
evaporation foi two minutes Use 1 c c of stain Aftei two minutes add 1 cc 
of the alkahnized solution ]\Iix ihoioughhj and allow to stand for thiee min 
utes Wash under stiong iiinning tap water Air diy and examine The 
alkalinized solution is prepaicd fiom a stock solution of 1 pel cent sodium cai 
bonate m distilled vvatei Two tenths cubic centimetei of this solution is 
added to 100 ec of distilled watci This is used foi the dilution of the stain on 
the slide as indicated 

The 1 pei cent stock solution of sodmm caihonate should he lenevvcd eveiy 
two months, the diluted solution should be renewed cveiy two or three days 

The prepaiation of this stain is simple and allows no vaiiations Its use is 
lapid and easy, theie is freedom fiom precipitate, and ovcrstaming is not easily 
done The stain keeps well, the only thing lequiimg some attention is the 
amount of alkali to be employed In this icgard it must be said that dves from 
vaiioiis manufactuiers and even different batches of dyes fiom the same manu 
faetuier vary slightly 

When the solution is first prepared, it is best to allow it to stand foi a foit 
night or so before determining the amount of alkali neeessai > , if am 

If the stam is too acid, the coloi of the slide is blight red, and on micio 
scopic examination the erythiocvtcs aio found to be vciy biiglit red, the cosino 
philie gianulcs are likewise ovei stained but the basophilic cytoplasm of lympho 
cytes and monocytes is piacticallv coloiless the neutiopliilic gianiiles are muddy 
and indistinct, the azurophilic gianules aie faintlv stained, and the nuclei also 
arc veiy pale When the solution is too alkaline tlie smeai appears bluish and 
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microscopic examination shows puj'plisli blue erythrocj'tes, opaque purplish 
eosinophilic granules, large overstained neutrophilic granules and "azurophilic 
granules, nuclei very dark with loss of detail and basophilic cytoplasm of 
lymphocytes and monocytes too deep blue. When the diluent added is of proper 
reaction, an iridescent scum appears over the stain. This does not give rise to 
precipitates and is easily washed off. 

In a typical experiment stains were prepared with dyes from five manu- 
facturers. Of these three proved satisfactory, two being domestic and one a 
foreign product. The three satisfactory stains were allowed to stand for fifteen 
days and then tested. “A” required for diluent 0.1 c.c. of 1 per cent sodium 
carbonate solution, diluted with 100 c.c. of distilled water. “B” required noth- 
ing but distilled water. “C” (the foreign product) required 0.2 c.c. of 1 per 
cent sodium carbonate solution diluted with 100 c.c. of distilled water. Six 
months later these same stains were tested again. They had been kept in cork- 
stoppered brown glass bottles. At this time “A” required 0.2 c.c. of tlie 1 per 
cent sodium carbonate solution diluted with 100 c.c. of distilled water. “B” re- 
quired 0.1 c.c. of 1 per cent sodium carbonate solution diluted with 100 c.c. of 
distilled water. “C” required 0.3 c.c. of 1 per cent sodium carbonate solution 
diluted with 100 c.c. of distilled water. It was also found that the time of stain- 
ing for “ C ” had increased from three to five minutes. 

A year later the dyes were tested again with the result that “A” required 
0.6 c.c. of 1 per cent sodium carbonate solution diluted with 100 c.c. of distilled 
water for staining, “ B ” required 0.3 c.c. of a 1 per cent sodium carbonate solution 
diluted with 100 c.c. of distilled water, and “C” required 0.4 c.e. of a 1 per cent 
sodium carbonate solution diluted with 100 c.e. of distilled ivater. “C” required 
seven minutes mth the diluted stain, whereas with the other stains, a thi’cc- 
minute period was sufficient. After about two years from the date of prepara- 
tion, stain “A” required 1 c.c. of 1 per cent sodium carbonate in 100 c.c. of dis- 
tilled water for the diluent. The stain was allowed to remain for five minutes. 
Stain “B” required 0.6 c.c. of 1 per cent sodium carbonate in 100 c.c. of dis- 
tilled water for the diluent, and five minutes for staining. “ C” required 1.2 c.c. 
of 1 per cent sodium carbonate in 100 c.e. of distilled water as diluent, the stain- 
ing time being seven minutes. After the two-year period the stains begin to 
deteriorate and the first sign of a permanent loss of staining qualities is the in- 
ability to differentiate properly the neutrophilic granules. It may be stated 
then that except for variations in the concentration of the solution of sodium 
carbonate used as diluting fluid, the stain can be safely used for a period of 
one and one-half years from the date of preparation, after which it inust l)e more 
carefully watched. Solutions two years old or more are not dependable. 

This experiment has been repeated and similar results were found on several 
occasions, namely that as the solution matures it requires slightly larger amounts 
of alkali and longer time to obtain the same staining. All of the other staining 
properties remained absolutely unchanged. Tests carried out with numerous 
other blood stains show that all of them require with aging a change in the 
diluent. As a matter of fact, the stain here proposed is more stable than any that 
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we cxpcnmented ^uth including the best commercially prepared solutions of the 
Giemsa stain If the stain is prepared in small amounts, sufficient foi a period 
of tinee to si\ months, hardly any \ariation in the amount of alkali is lequired 
after the fii’&t fifteen days If sanations in the amount of alkali aic necessai’j, 
they are, as one can see, % cry easily done As a mattei of fact, the possibility of 
completely controlling indnidual foatuies of tJie stam by varying the amount of 
alkali, and yet lepioducmg the same general icsults, is a \ciyr important fcatuie of 
this method Gicat latitude is also allowed in the time of staining, although as 
a nile thiec minutes of the diluted stain are sufficient, fiic and e\en ten minutes 
uill not oierstain In detei mining the minimum time and tlie dilution, ne haie 
taken mainly into consideiation the staining of the nucleus uhich ue considci 
the essential featme of most cells The nucleus, in three minutes, uill he found 
stained perfectly, shoinng the finest details of the chromatin netwoik, as uell as 
coarser structuies such as nucleoli, etc Jlcnoeytic nuclei sliou particulaih 
good diffeientiation, uhich makes the cell leadih lecognizable 

Piaetiealh, the titiation of a neuh prepared batch of stain is earned out 
as follous a numbei of slides of normal blood aio coveied uith 1 ec of the 
stain After tuo minutes the diluent is added, lee being used, uith the fol 
louing concentration Slide 1, 1 c c of pure distilled uatei, Slide 2, 1 cc of 
solution piepaied b'v adding 0 I c e of a 1 pei cent sodium carbonate solution to 
100 cc of distilled uatei , Slide 3, 1 cc of a solution similarly prepaied, using 
02 ec of the 1 pei cent sodium carbonate solution to 100 c c of distilled uater 
and so on to a concentiation of 0 5 The slide gnmg the best staining qualities 
indicates the best concentiation foi that particular batcli of stain None of the 
stains shoued pieeipitatc on long standing When the stain is uell applied, the 
slide IS grossly of a bright pink purplish color, and .it the micioscope shows a 
pleasant pink purplish eoloi of the led cells Platelets aie fulh stained, the 
cyioplasm of lymphocytes and monocytes is pile, tianspaient blue, .allounig a 
good diffcrenti ition fiom the deepci blue of the Tueick cells, plasma cells and 
immature ciy throblasts and mcgaloblasts The nucleus of the polys and that 
of the monocytes is lightly, delicately but fully stained shoMmg the structure 
\ery distinctly That of the lymphocyte, of couiso, is proportionately much 
hcasner stained The fine azuiophilic granules of the monocytes as well as 
azuiophihc gianules of the mature lymphocytes and other cells are fully stained 
The neutiophilic granules appear \erv^ minute and lightly stained in a purplish 
pink eoloi, alloumg a yery easy differentiation betueen the noimal granulations 
as described and the by pci chromic forms occuirmg in infection (toxic granula 
tions) The almoimal cells, both the immatuic and the nndiffeientiated, as ucll 
as degenerated ones, aic icadily stained uithm tlic oidmaiy time As a mle, 
bone maiiou smeais should be stained foi a little shortci peiiod, about two thuds 
of that lequjied foi oidmaiy blood smeais 

In addition to staining of blood smears, this stam has been found \ cry satis 
factoiy foi the staining of malaiial paiasites, blood parasites in general, and 
spirochetes (by staining twehc hours in a Coplm yai, with stain diluted 1 4) 
We \vould like once more to emphasize the essential requirements for obtaining 
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good results as being : first, fresh thin smears; second, exactness in the prepara- 
tion and dilution of the stain; third, correct amount of alkali; fourth, thorough 
mixing of stain and diluent. 


SUMMARY 

A method is given for tlie preparation and use of a raj)id universal slain 
for blood smears, combining in one solution the staining properties of the Mny- 
Gruenwald and of the Giemsa solutions. 

Note: The stain Jescrihed in this article is now prepared by the Golcmau and Bell Co., 
and submitted to strict standardization before distribution. 
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A EAPID FLOCCULATION METHOD FOR THE DIAGNOSIS 

OP SYPHILIS'^ 


Final Report 


P. RyTZ, i\flNNEAPOLIS, lillNN. 


T his flocculation method, as applied to blood and spinal fluid samples sub- 
mitted to this laborator}"^ by the committee on evaluation of sero diagnostic 
tests for sj^philis in the United States," has been reported in an earlier publica- 
tion.^ A few more or less important modifications are included in tliis detailed 
report. 

In working out the present rapid flocculation method, mainly two time- 
consuming factors were to be oi^ercome, the coagulation of the blood and the 
traditional thirty-minute heating of the serum- It is known that certain pro- 
teins, such as peptone in 1 per cent solution, when added to fresh blood, will 
cause it to coagulate in a few minutes, but when antigen is added to serum 
derived from such a blood sample, flocculation may take place in normal serum. 
Heating, however, serves the purpose of coagulation well if the blood sample is 
placed in a water-bath near, but not above, 60° C., especially if the tube con- 
taining the sample is lightly rotated in the hath as motion of the blood facili- 
tates coagulation. The sample is solidly coagulated in from two to three min- 
utes. Clear serum is obtained by centrifugation at high speed for about two 
minutes. The heating of the blood is uo requirement for the test and is oiilj 

•prom the Clinical Laboratories of the Minneapolis General Hospital. 
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ap 2 )Iied m cases of cmcigcnc} In no instance docs heating of the blood com 
pensate for nccessal^ heat in" of the seium m oidez to actuate piopeih the 
antibod\ foi flocenlation of the antigen 

Heating of the seiiim for three minutes onlj is insufficient if the senim, 
soon aftei Jicating, is not tieated iMtJi ammonium sulphate It is hnoun that 
some soiiims react \\ithout heating, but tlie flocculate tends to dissipate in a 
\cij short time Bj this method the flocculate uill lemaiii intact foi sc\cral 
^vecks at room tempciatuic, and flocculation icadih takes place, especially in 
ti Gated eases, although the antibody content is ^eij low The quantity of Iialf 
saturated ammonium sulphate applied is one put to thiee paits of the seium 
The puipose of the ammonium sulphate is to precipitate minoi quantities of 
serum protein and, togcthci witli it, specific antibody as both arc precipitated by 
the same means 

"When applied to the globulin fiaction alone of syjihihtic seinm, icdissolyed 
111 0 9 pel cent sodium chloiide solution, this method constantly gues negatnc 
01 ycry yieak positue leactions, most pioliably depending on the acciuacy with 
which the globulin fraction is piecipitated On ledissohed total pioteiii fiom 
syphilitic seium, stiongly positue lesults aie unifoimly obtained On piotein 
fiom negatue seinm, negatue leactions icsult 

THE ANTIGFNS 

An emulsified antigen^ of high lipoid concentiation appears necessaij foi a 
flocculation leaction in seium piepaicd as for this test The antigen is pro 
pared as follows One hundred grams of Difco beef hcait powder aie suspended 
111 500 c c of absolute ethj I alcohol and shaken foi tyvo hours The suspension 
is then filtered thiough a hea\y giade of filtei paper into a liter flask This is 
tightly stoppered, the coik being protected with tin foil, and stoied in the ice 
box for twenty four horns dm mg which time a hea'vy piecipitate will form It 
is then filtcied and the clou extiact placed in an evaporating dish and evapo 
rated under an elcctiie fan A soft biownish wax results Tlie fanning is con 
tinned until the alcohol odoi has disappeared, wheieupon tlie wax is dissolved 
m 175 c c of anesthesia ether and shaken in a tightly stoppeied bottle for five 
minutes This is stoied in a daik place at loom Icmpoiature until the next day 
The ether extract is again shaken foi a few minutes and then transferred to 
eentiifuge tubes foi ccntnfugatioii at high speed for five minutes The clear 
supeinatant fluid is poiued into the evaporating dish and fanned for a few min 
utes until the contents start to thicken Then 400 c c of pure acetone aie added 
A light colored waxy pieeipitatc foi ms winch giadiially turns brown The wax 
IS stined a few times with an applicator and then left to settle foi ton min 
utes wheieupon the acetone is caicfully decanted Tlic residue, m the form of 
a soft, sticky wax, is fanned until the acetone odor has disappcaied Then the 
wax IS weighed and dissolved in absolute ethvl alcohol in tlic proportion of 1 gm 
of wax to 10 cc of alcohol A blown, glass stoppeied bottle is picfcncd foi 
stoinig the antigen The wax is dissolved in the bottle by shaking for a few 
minutes before it is placed in a water batli at about 55° C foi fifteen minutes 
It IS then stoied in a daik place until the next dav and filtoicd thiough a filter 
papci of dense textine Any undissohcd wax whieli may adhere to the walls 
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of the bottle is rinsed out with ether before the antigen is restored to the bottle. 
It is important that the antigen does not get in touch witli wood, cork, or imbber 
as this seems to affect the product unfavorab]5^ 

Antigen thus prepared is stable for at least two months at room tempera- 
ture if protected against light and air. 

THE EMULSION 

The amount of antigen to be used for a given quantity of emulsion is deter- 
mined by titration. The emulsion is prepared as follows : Into a 50 c.c. centri- 
fuge tube is measured 0.8 c.c. of 0.45 per cent sodium chloride solution to which 
is added 1 c.c. of 1 per cent cholesterol in absolute ethyl alcohol. The choles- 
terol is added very sloAvly down the side of the tul^e and then lightly rotated, 
not shaken, for about ten seconds. The amoiint of antigen as determined by 
previous titration, as a rule about 0.1 c.c., is added very slowly and then shaken 
vigorously for one minute before the addition of 2.5 c.c. of 0.9 per cent saline. 
This is again shaken for one minute when the emulsion is ready for use. If 
fresh salt solutions are employed, the emulsion will remain stable for about a 
week at a temperature not above 20° C, It is kept at room temperature and 
reshaken before use. 

ANTIGEN TITRATION 

Five emulsion tubes are prepared as described above. Before final addition 
to each tube of 0,9 per cent saline, various amounts of antigen are measured into 
the different tubes, beginning with 0.05 c.c., increasing the quantity with 0.05 
c.c. for each tube so that the last tube contains 0.25 c.c. of the antigen. 

Three rows of five tubes are then placed in a suitable rack. The size of the 
tube is perferably 10 mm. by 75 mm. Into each tube of the first row is meas- 
ured 0.15 c.c. of a known negative serum, and into all tubes of the second row is 
measured 0.15 c.c. of a known weakly positive syphilitic serum. Into each tube 
of the third row is measured 0.15 c.c. of a known strongly positive scrum. The 
tubes are then placed in a water-bath at 60° C. for three minutes. After removal 
from the bath 0.05 c.c. of half saturated ammonium sulphate is added to each 
tube. The rack is shaken for a few seconds in order to redissolve the protein 
precipitated hy the ammonium sulphate. To the first tube in each row is added 
0.05 c.c. from emulsion Tube 1, and to the second tube in each row is added the 
same amount of emulsion from emulsion Tube 2 and so on until all tubes are 
accounted for. Then 1 c.c. of 0.9 per cent saline is added to all tubes and the 
contents mixed by shaking. The tubes are shaken in a Kahn shaking deface for 
three minutes, or by hand at the rate of about 275 oscillations per minute. 
Finall.v 2.0 c.c. of 0.9 per cent saline are added to each of the tubes. One by 
one the tubes are slowly inverted three times by placing the index finger over 
the mouth of the tube. It is important not to shake the flocculate when invert- 
ing the tubes. The results are then estimated, preferably over the Fisher lamp 
for reading Kalms or a similar contrivance. The slanted part of the contents 
of the tube is examined with a hand lens in establishing the titer. The tube 
with the weakly positive serum which shows the largest clumps of flocculate 
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indicates the amount of antigen to be used for the given quantity of emulsion, 
provided the conespondmg tube with known negative seium icmams negative, 
and that the tube witJi the stiongh positive scium icgistcts po^itueness raaik- 
edh above the tube with wcakh positive seium All thiee factors are taken 
into consideiation in estabhslnng tlie titei of each new batch of antigen 

Pair results mav be obtained bv using 0 1 c c of antigen foi the quantity of 
emulsion given above without titration, but chances are that some vreakiv posi- 
tive reactions will be missed, oi negative reactions maj be unfavorably affected 
for convenient leading 

THE TEST 

This method leqiiires only one tube foi each serum and the entire procedure 
can be carried out m fifteen minutes 

The serum unit 0 15 e c , is measiued into the respective tubes and the lack 
placed in a watei bath at GO® f foi three minutes After the rack has been 
lemoved fiom the bath and the seium s slightiv cooled 0 05 c c of half saturated 
ammonium sulphate is added to each tube The lack is then shaken foi a few 
seconds m oidei to redissolvc the pi ecipitated piotein, wheieupon 0 05 ec of 
antigen emulsion is added to oaeli tube This is mi\ed by shaking Then Ice 
of 09 per cent sodium chloride solution is added to each tube The rack is 
shaken vigorouslv for a few seconds befoie it is placed in the mechanical shaker 
and shaken for thiee minutes at tlie late of about 275 oscillations per minute as 
described under antigen titiation Befoie reading the lesults 2 c c of 0 9 per 
cent saline are added to all tubes Each tube is slowly inverted three times 

A negative test consists of nnfiocenlated emulsion particles The degree of 
positneness is estimated accoidmg to the clearness of the contents and the 
distinetness of the individinl clumps of the floeeiilate 

CONriPVIATORV PEOCEDULF 

In eases of doubt legarding negative oi wceklv positive reactions, the tubes 
aie centrifuged at Ingh speed (aliout 2 000 i evolutions per minute) foi 
three to four minutes The fluid is then pouied off by quickly inverting the 
tubes and 1 cc of 0 9 pei cent salt solution is added to each tube Before 
reading, the tube is inverted slowlv once without shaking In a negative reae 
tion the emulsion particles scattei readih A positive test consists of large, 
irregular flocculation particles Even a veiy weakly positive leaction is moie 
distinct than a stiongly positive test bv the loutme method of reading Under 
no ciieumstancos can ecntufugation be substituted for shaking, but centiifuga 
tion IS a valuable means bv which to foiec fiom the loiitmeK completed floe 
euhtion leaction the slightest degice of positneness Tins pioeeduie has no 
beaimg on the specifieitv of the tost It pi events however, misinterpretation 
of ceitam negative leactions 

COMPAKATIVl UESUriS ON fll OOD SVMPLLS 

The leUtive value of this test in compaiison with othei flocculation and 
complement fixation methods, as used in this country , has been published by the 
committee on evaluation of seiodiagnostic tests for svphilis in the United States * 
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In performing this test on samples submitted by the committee on evaluation, 
an effort was made not to report results as ''doubtful.’’ The confirmatory 
method described above is a recent improvement not applied on evaluation sam> 
pies. In certain gi'oups, "positive” results based on weak 1-plus manifestations 
would have been clearly negative with the confirmatory method of reading. 

In our laboratory, results obtained with this test liave been compared with 
the Kahn and the Wassermann on 5,322 blood samples, of wliich 350 were from 
patients undergoing syphilitic treatment. The method here described proved to 
be 3 per cent more sensitive than the Wassermaun, 1 per cent more sensitive, 
and also 1 per cent more specific, than the Kahn, as performed in this laboratory. 

Eesults based on the 350 treated syphilitics alone, indicated this test to be 
11.4 per cent more sensitive than the Kahn, and about 25 per cent more sensi- 
tive than the IVassermann reaction, 

SPIXAI, FLUID 

Tlie present method as first applied to spinal fluid proved unsatisfactory on 
a comparatively large number of samples. Kesearch work now attempted on 
spinal fluid in this laboratory" appears at this time promising for a rapid, sensi- 
tive flocculation test for syphilis on spinal fluid, the result of which will soon 
be published. 

COMMENT 

Physical examination of the flocculate resulting from this 'reaction does not 
indicate that the flocculate from a positive test has a greater mass than the 
antigen emulsion alone from a negative reaction, provided both are properly re- 
moved. By microscopic comi:)arison the emulsion appears more bulky than the 
combined antigen-antibody as though the antibody causes changes in the lipoid 
crystals rather than adds to the total mass. 

The cholesterol particles ot the emulsion appear as semitransparent, angu- 
lar crystals with distinct outlines and a slight tendency to clumping. The 
antigen of tlie emulsion is visible, in part, in the form of brownish globules of 
various size, some of which are probably too small for microscopic recognition 
among other emulsion particles. After flocculation by action of the antibody, 
the particles lose their distinct outlines as if the individual particle had shrunk 
in size. The clumping appears definite. 

Various investigators, among them Schmidt and Tuljtschinkaja,^ find that 
antibodies precipitate mainly with the eiiglobulin fraction of immune serum. 
O’JIeara,'^ however, terms his streptococcus antitoxm flocculate "not a precipi- 
tate of protein,’^ but the substance is "a specific streptococcal product.” Pac- 
chioni,^ through his investigation, concludes that bacteria in the animal body are 
acted upon by enzymes and that specific antibodies ai’e fomed in the process of 
such bacterial destruction. Witebsly^® reported success in separating syphilitic 
antibody from its antigen combination. He also found it possible to reunite the 
antibody with the antigen after separation. Agglutinins have likewise been 
separated from the protein of antityiihoid serum.' It has been shown® that rah- 
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bits inoculated \\itli flocculate from liuman syphilitic seium dcyclop positive 
flocculation tests anti positive complement fixation tests foi svphihs, and that 
contiol animals injected with antigen emulsion alone lemam negative 

lu this connection it is of inteiest that toxin Ins heen flocculated bv auti 
toxin® Anda and Komijama^® icgaid the abihtj of the antibodj to flocculate 
an antigen as an indication of the potciicj of the icspectne immune serums 
Recent investigations, theiefoie, suggest that seiodiagnostic leactxons aic 
tiuc antigen antibodv combinations 
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A RING TYPE STERILIZER TOR ESE WITH TISSUE CULTURE 
FLASKS* 


Joseph T ICesg, ME , JIin^E/VPOLis, Mink 


T he usual method of stenh^iiig tlic neelvS of t^siie eultuie flasks is to beat the 
neck of the flask viitli a gas flame Unless veij caiefuUj done this pioceduie 
causes some breakage of expensive flasks We have also suffered loss of valuable 
cultuies bj coutammatioii after opening flasks for feeding when using tins 
method Tlie gi eatest difficulty has been cncountcied, bowevei, v\ben it becomes 
nccessaiy to lemovc the clot for subcuituie This is duo to the fact that aftei the 
clot has been detached fiom the bottom of the flask foi icmoval it piactically 
Alls the neck of the flask as it is being povued out Unless the neck is stcule in 
side and on the edge, contamination is inev liable 

It seemed dcsiiable to have a method vvhicli would heat the glass evudy on 
all sides theiebj i educing bieakage and also contiol the degicc of beating moic 
aceuiately 

•Prom the Department of Phjslologi Unlvcrsltj of Vlinnesotn 
ReceUed for publication Jul> 30 1935 
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In performing tliis test on samples submitted by the committee on evaluation, 
an effort ivas made not to report results as “doubtful.” The confirmatory 
method described above is a recent improvement not applied on evaluation sam- 
ples. In certain groups, “positive” results based on weak 1-plus manifestations 
would have been clearly negative with the confirmatory method of reading. 

In our laboratory, results obtained with this test have been compared with 
the Kahn and the Wassermann on 5,322 blood samples, of which 350 were from 
patients undergoing sj-philitie treatment. The method here described proved to 
be 3 per cent more sensitive than the 'iVassermann, 1 per cent more sensitive, 
and also 1 per cent more specific, than the Kahn, as performed in this laboratorjL 

Results based on the 350 treated syphilitics alone, indicated this test to be 
11.4 per cent more sensitive than the Kahn, and about 25 per cent more sensi- 
tive than the Wassermann reaction. 

SPINAL FI.UID 

The present nietliod as first applied to spinal fluid proved unsatisfactoiy on 
a comparatively large number of samples. Research work now attempted on 
spinal fluid in this laboratory appears at this time promising for a rapid, sensi- 
tive flocculation test for syphilis on spinal fluid, the result of which will soon 
be published. 

COMMENT 

Physical examination of the flocculate resulting from this reaction does not 
indicate that the flocculate from a positive test has a greater mass than the 
antigen emulsion alone from a negative reaction, provided both are properlj’ re- 
moved. By microscopic comparison the emulsion appears more bulky than the 
combined antigen-antibody as though the antibody causes changes in the lipoid 
ciystals rather than adds to the total mass. 

The cholesterol particles of the emulsion appear as semitransparent, angu- 
lar crystals with distinct outlines and a sliglit tendenc^^ to clumping. The 
antigen of the emulsion is visible, in part, in the form of brownish globules of 
various size, some of which are probably too small for microscopic recognition 
among other emulsion paidicles. After flocculation by action of the antibodj^ 
the particles lose their distinct outlines as if the individual particle had shrunk 
in size. The clumping appears definite. 

Various investigators, among them Schmidt and Tuljtschinkaja,^ find that 
antibodies precipitate mainly with the euglobulin fraction of immune serum. 

0 'llileara,'* however, terms his streptococcus antitoxin flocculate ^'not a precipi- 
tate of protein/' but the substance is ‘‘a specific streptococcal product." Pac- 
chioni,^ through his investigation, concludes that bacteria in the animal body are 
acted upon by enzymes and that specific antibodies are formed in the process of 
such bacterial destruction. Witebsk^'® repoited success in separating sj^philitic 
antibody from its antigen combination. He also found it possible to reunite the 
antibody Avith the antigen after separation. Agglutinins have likewise been 
separated from the protein of antityphoid serum.* It has been shown® that rab- 
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The centiifuge tubes aie piepaied uith hepiiiu or glass fragments and 
corked An 18 gauge In podeimic needle is dm cn tJuougli the coik The needle 
should be IY2 inches long The liub of tlie needle is left inch abo^e the top 
of the eoik Tiie bore is cxploicd with a niie to be certain it is fiee of coik frag 
ments Cotton is trapped aiound the neck of the flask, the coik, and the c\ 
posed pirt of the shaft of the needle The cotton is tied tightli. with thread 
The top part of the flask is now wrapped with a paper towel in such a wa> that 
the papei can be remo\ed b} slipping it off without unwiapping Tlie tubes are 
stciilizcd b> autoclaving 

Sviingcs are prepaied m glass tubes with needles attached and stciilized bj 
div heat 

Aftei sterilizing the skin with lodme, blood is diawai into the drv svrmge 
An assistant removes the papci towel fiom the tube and presents the exposed 
hub of the needle to the opeiatoi wlio, after removing the needle attached to the 
S3Ungc, attaches the sv ringe to the needle piojectmg through the cork The 
flask is so held bv the assistant tint the hub of the needle is between the tip of 
the nule\ flngci cand the tJiumb In this njiniicr it is Jield with flzmness suflicient 
to peimit the opeiatoi to attach the svimge with a light twisting motion 

The unit is now held 111 the leitical position and the blood e\pcl]ed into the 
flask Tins is done bj alteinatclv depiessing and raising the plunger In this 
wav an IS lemovcd fiom the flask as the blood enteis 

The needle, still attached to the sviinge, is now lemoved fiom the coik The 
cotton IS left in place 

If the flask contains hepaim, mixing is accomplished bj gentle agitation, 
avoiding tin owing the Mood mto the top of the apparatus If it contains glass 
fragments, the blood is allowed to clot The flasks are then delivered to the 
lahoiatorj and centiifuged without being opened (In the case of collecting 
soiiim, the clot is hioken up bv stiiknig the bottom of the flask against the hand 
before ccntiifiigmg ) 

From this point the technic is is desenhed in the ibovc mtiitioiied piiblica 

tion 

The technic seems to meet the exist nig icqiiiicments verv well AVe have had 
VC13 little trouble with contaminalion since instituting this method 



A EAPID FLUSHING-WASHING APPARATUS FOR LABORATORY 

GLASSWARE^ 


Paul S. Pricicett, Ph.D., and OR^^LLE W. Garrett, Evansville, Ind. 


A DEVICE used in this laboratorj^ has proved to be so convenient and tijne 
saving and also has elicited so much favorable comment from visitors that 
we decided to publish a description of it in the hope that it would help other 
laboratories in their dishwashing problems. 

The drawing is self-explanatory. The device itself is drawn in solid lines, 
while the faucet to which it is attached and an A.P.H.A, type dilution bottle, in 
position to be washed, are shown by broken lines. 

The device, as purchased at a hardware store or a beverage supply store for 
a few cents and called by them a bottle washer,! does not usually have a ‘‘press- 



ing bar’’ (A) extending all of the way across, hence we soldered one on and 
covered it with small rubber tubing to eliminate breakage of glassware. 

The water pressure keeps the valve shut when the device is not being used, 
therefore water is used only for the washing or flushing of glassware, and there 
is no wastage of water. 

We use this apparatus for washing or flushing all test tubes (except serum 
tubes), bottles, flasks, etc. AYhen dirty pieces of glassware first come to the 
sink, the dishwasher merety inverts them over the device (see drawing), presses 
them down and holds them there until the material in them is washed out by 
the force of the water spray. (Pieces of glassware with narrow necks are washed 
' out faster by removing them from the washer momentarily to allow more rapid 
drainage.) It is surprising how quickly, conveniently, and thoroughly dirty 
glassware thus can be washed out. 

After the glassware has been thoroughly cleaned by use of brush and soap, 
the soapy water is then flushed or rinsed out from the glassware’s interior, 
quickly and conveniently^, by again inverting it over this device and pressing. 

♦From the Bacteriological Laboratory, Mead Johnson & Co. 

Heceived for publication, August 20, 1935. 

tFreedman Bottle Washer. 
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I’BOLONGED PEESDRVATION OF TPIF ANTIGENIC SPECIFICXTY OP 
SHEEP CORPUSCLES ASSOCIATED WITH THE PRODUCTION OP 
A MARKED INCREASE IN RESISTANCE TO 
HYPOTONIC SOLUTIONS^ 


Winjfrpd AbHB\, Ph D , Washington, D C 


T he tenclcne} of cells to dotciimotc ])erhaps, the gicatest mcon\Gnicncc 
to a laboiaton iimumg a complement fi\atioii test for s\phihs Satisfaetoij 
piescuation of sheep cells foi anj of tlic modifications of the AVassermanu test 
is, I beiic\c, goncraHj legarded as a mattci of thiec \\cck& oi less Kolmci/ m 
the last edition of Kolmci and Boemci, Laboratory Tcchmcy claims that ceils aie 
satisfactoij with formalin for tluce weeks AVith technics in which the sUength 
of the icaction is judged b>i the amount of inhibition of hemohsis, lathei than 
b> the dilution of seium m winch complement fisation takes place, as in the case 
of the Kolmei Wasseimaun tcclmic, coipusclcs kept foi this length of time might 
not be eonsideied satisfactorj On the othci hand, foi human corpuscles wc 
iia\c the teehnic de\ eloped Rous, bs means of which blood foi tiansfusion 
was kept for as long as a, month witli the addition of isotonic sodium eitiatc and 
dextrose solutions In connection with tins tecinne, Sogen^ repoi ted an incieasc 
in resistance to hj potonic salt ‘solution 

In 1924, Ashb\ published data showing tliat coipusclcs m solutions in 
which thej lost then noimal cation content, foi instance,^’' Juiman coipusclcs 
which lost potassium, and dog corpuscles which lost sodium, gioatl} incicascd 
in then resistance to hemoljsis In potonic solutions This loss of cation 
tonttnt occuiicd upon prolonged nicubation at SS'’ C of whole blood in gicat 
{.\ctss of \anous isotonic solutions which did not contain the cation noimal to 
the corpuscles It was shown tlmt the phenomenon of increased lesistance to 
hypotonicity was icieisible, if the corpuscles were transferred to isotonic soUi 
tions containing the cation normallj present Exceptions, howcvei, were found 
in eeitam instances, notably, wlicn an isotonic solution of calcium or banum 
salts, and, also, if sodium and potassium citiate, had been used as the e\tracting 
fluid It was shown that* the merease in resistance to hemoljsis was not due to 
reduction of intracellular osmotic pressuic, as the increased lesistance still mam 
lamed m instances m which it was found bj quantitatuc methods tint some other 
cation had leplaccd that noimalh pioscut in cqunalcnt amounts It was fuUhcr 
shown that, m the case of coipusclcs whose natiual cation content was potassium, 
the closclv 1 elated element, nibidium, coultf be substituted for potassium with 
a return, of a normal fragihtj of the corpuscle, while, in tlic case of the dog and 
eat corpuscles, which normally ha\c a high sodium content, lithmm could be 
substituted foi the sodium with tlic production of noimal fragilitA It was 

•From the Blackburn Laboraton Saint Elizabeths Hospital 
RecclvetJ for publication Julj 31 1935 
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further shown that this phenomenon of increased resistance with the loss of the 
natural cation could be produced by incubation in appropriate solutions which 
were above, as well as below, isotonicity. 

For these reasons the theory was advanced that the normal cation of tlie 
corpuscle bore a chemical relationship, rather than a purely physical one, to ,the 
corpuscle hemoglobin stroma complex, and, that the change in resistance to the 
hypotonic salt solution occurring with the loss of cation was not due to an 
osmotic pressure effect, but was due to a change in the substance of the corpuscle, 
resulting in a change in its phj^sical property of solubility in hypotonic salt 
solution. The probability of the verity of this explanation of the phenomena 
observed is, I consider, increased by studies, such as those of Van Slyke, Wu, and 
McLean,® indicating that a considerable portion of the base of corpuscles is 
present as the cation of a salt of protein. 

To produce these results, a period of incubation was necessary which ap- 
proached that causing deterioration of the corpuscles. For instance, in human 
corpuscles a three-day incubation period in isotonic sodium chloride solution 
was necessaiy to produce the loss of potassium giving the maximum increase in 
the resistance to hypotonic salt solution j while, with four days’ incubation, there 
was e^ddence of general deterioration of the corpuscle with hemolysis in the 
isotonic medium. It was found that, although these results could be obtained 
TOth defibrinated blood, they were more easily demonstrated with citrated blood. 
Citrated blood was used in the major part of this work, and the possible effect 
of the citrate, per se, was adequately controlled. 

Brooks^ attempted to repeat this work of Ashby with the blood of some of 
the animals used by Ashby, but was unsuccessful in his attempt. For a reason 
which does not seem to me to be adequate, he avoided the use of citration of the 
blood to be treated, although the effect is more markedlj^ produced with citrated 
blood, and substituted defibrination. He also omitted to adjust his extraction 
solutions to pH 7.4 or 7.6, but used them at pH 6.8. His corpuscles deteriorated 
with hemolysis into the supernatant fluid within two days, and did not show 
the effect of increased resistance to hypotonic salt solution. The basis of the 
discrepancy between the results obtained by Brooks and Ashby, respectively, 
is not, as yet, clear. In addition to the use of the animal coiqinscles reported 
in the work of Ashby, Brooks used sheep corpuscles without any increase in 
resistance to incubation in isotonic potassium chloride, as had been found in the 
case of dog corpuscles by Ashby. I have repeated the attempt of Brooks to 
produce the increased resistance phenomenon by incubation of sheep corpuscles 
in isotonic solutions of potassium chloride, and have, so far, been equally un- 
successful. But I find that a marked increase in resistance is produced when 
sheep corpuscles are incubated in an excess of certain isofonic solutions from 
which both sodium and potassium* are absent; incubation in isotonic sucrose, 
dextrose, or magnesium chloride produces this effect. I conclude, therefore, 
tentatively, that the substance of the sheep corpuscle is capable of combining 
with either sodium or potassium to produce the normal state of fragility, 
and that the preponderance of sodium normally found in the sheep corpuscle 
is due to the sodium content of the sheep blood serum. 
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It was reported by Ashby that human corpuscles, which showed very marked 
increase in resistance to hypotonic salt solution after incubation in isotonic 
sodium chloride, were still completely sensitive to antihuman hemolysin in 
the Noguchi modification of the Wassermann test. This marked increase in 
resistance to hypotonic salt solution upon loss of the natural cation, which 
would appear to be produced by decrease in the solubility of the hemoglobin, 
or, perhaps, the liemoglobin stroma complex, suggested to me a state of dormancy 
of the cell. It seemed probable that, at reduced temperature at which the 
lipoid content of the cell would not be so likely to be lost, it might be possible 
to keep blood cells for a long time. And, since with human cells, at least, it had 
been found that their antigenic specificity was not lost with this change in their 
physical properties, the attempt to preseiwe sheep cells for tlic complement fixation 
test was undertaken. 



Fiff. 1. — Photograph of positive Koliner-Wassermann test and control run with slieep cells one 
year and ten days old, Illustrating the sharp results obtained TMth these cells. 


Technic and Results , — Attempts were made to preserve sheep cells in hypo- 
tonic solutions of sucrose, sodium citrate, dextrose, magnesium chloride, sodium 
chloride, and mixtures of these with and without the preseiwatives, formalin 
and phenol, at room temperatures and at reduced temp era tui’es. Blood was 
added to the solutions in the proportion of 1 to 10. No adjustment of pH was 
made. The corpuscles were allowed to sediment and were not resuspended. 

The effect of prolonged incubation with fonualin was to destroy the anti- 
genic specificity of sheep cells, and, with phenol in presersmtive amounts, 
hemolysis took place. 'With at least certain bacterial growths, specificity was 
lost, although, in certain instances where a superficial growtii of molds had taken 
place, sensitiveness to hemolysis by antisheep hemolysin was still normal. In 
view of the fact that preservatives were unsatisfactory, it was necessary to re- 
sort to a rigidly sterile technic in taking the blood. The blood was aspirated 
into a sterile flask to which a bleeding needle was attached with a rubber tubing, 
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SuDimari /. — A method has been developed for the prolonged preservation 
of t]ie antigenic specificity of sheep corpuscles. 

Results by the KolmerAVassermann test comparable to those with fresh 
cells have been obtained with sheep cells more than a year old. 

Prolonged preservation has been accomplished by diluting sheep blood, 1 
to 10, with isotonic solutions of sucrose, dextrose, magnesium chloride, and 
sodium citrate and maintaining the dilutions at 3 to 8° C. Whole blood kept 
as a control shows signs of deterioration in four weeks. 

This development of resistance to autolysis is associated with a great in- 
crease in resistance to hypotonic salt solution, and, on the basis of previous 
work with corpuscles at body temperature, the opinion is expressed that the 
two phenomena are probably’' associated with loss of sodium combined with the 
cell substance. 

I wish to acknowledge the technical assistance of Miss Anna Rafferty and of Miss 
Einera Johnson. 

Note: Based on work done since this paper was submitted for publication the follow* 
ing suggestions are made for use of the preserved cells in a complement fixation test: The 
blood should be stored in 3.8 per cent sodium citrate solution. The day before it is to be 
used the isotonic sodium citrate should be replaced by 0.5 per cent sodium chloride solution. 
The corpuscles should be resuspended and the mixture returned to the ice box. It will be 
found that corpuscles so treated wash readily and arc free from the undesirable qualities 
mentioned in the text. With the use of this technic it is unnecessary to bleed the sheep more 
than four or five times a year. A more complete report will be made on this point. 
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V CONVCNIUNT AND RELIABLE INSTRmiENT FOR ELECTRICAL 
STIMULATION EXPERIMENTS’^ 


John A Mvnss, M D , I^Id 


I N AN attempt made ni this laboiaton to delimit the motoi eoite\ bj elec 
tiieal stimulation, it became appaicut that factots pioducmg gieat vaiiabilitj 
in the lesults of such stimulations evistcd This laiiabilitj m icsults nas 
found not onh in diftoient species, but also in the same species and in the same 
animal dining a single expeiimcnt E\en aftei the factoi’s of tempcratuie and 
of depth of anesthesia weie contioiied, some factor of ^aiiabiht} lemaincd 
Tins factoi could then be asciibed eithci to the uucoutioilabie \auatioii in the 
state of the Iwing tissue itself oi to the lack of adequate quautitaU\e measuic 
ment of the elcetiic cinicut fiunished bj the tjpe of instuiment used to elicit 
mo\ ement 

To aseeitam uhethei these laiiatioiis ueie uiadicable because thej weic 
inheient in the cential neiious system oi ulicthci the tjpe of stimulating instiu 
meat itself eontubutod an appieciablc soiuce of eiroi the chaiaeteusties of the 
inductoiuiTn weie sUulicd The inductoiuim has been used as a source of eneigj 
foi tJie gieatei piopoition of all slimulations of the ceiebiol cortex This an 
stniment has a nonunifoim cahbiation scale uitli ico coarse adjustment, its 
frequenej setting and stabiliti aie pool uith cessations of opeiation due to 
burning and sticking contacts the legulation of the instniment is unichablc, 
foi it makes the stimulating \oltagc a fuuetion of the load icsistancc lathei 
than of the scale setting the ua\e shape appi caches a timiigulai foian but is 
inconstant and \aiies with the magnetic satuiatioii of the non eoie and with the 
\ibiatoi ficqucne^ As these disadiantngcs aic chaiaetciistic of this tipc of 
instiumont a new one was designed and tested upon all of tlu common labora 
toi\ animals 

This lustiument was a simple potentiometer eiieuit designed to be opciatcd 
duceth fiom a 60 c\cle, 115 \olt lighting ciicuit The waic foim of the aoltagc 
ispracticalh a sme function so that the maximum \aluc is V 2 times the cftcctne 
\alue (the effectue \aluc being tli.at \alue lead bj all commeicial alteniating 
cmient 010101*8) Tlveic aic no contacts to biuai oi stick, no distuibing noise, 
and the ficquencj is constant for indefinite penods of time Since the stimulat 
ing aoltagc is deincd fiom the \oUage diop along a icsistancc wuc, the calibia 
tion IS a unifoim scale and ma> be made h\ oidman Inieai measurements Once 
the total xoltagediop of the wiie is Imowu this scale can be lead dnecth in 
\olts and saibdnided as mam tmns as desiicd The ciinent fiowing thiougb 
the WHO IS adjusted so that its \ahio is \cn laige compaied to the stimuHtnig 

•Fiom the Department of \nntom> Johns Hopkins Unhcisltj 
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ciiiTenl, and therefore the regulation of the instrument is excellent. Thus the 
voltage measured on open circuit is tlie same as tliat at any particular instant 
during stimulation. 

This instrument may be constructed in any one of three forms, all of which 
arc in use in this laboratory. The simplest form consists of a resistance-wire 
of uniform diameter stretched Ijetween' supports placed at each end of a board. 
An ammeter and several resistoi-s are placed in series with the wire so that the 
instrument may be plugged into an outlet of a 115-volt lighting circuit. A hot- 
wire type of current meter is employed, as by its use the voltage-drop of the 


HS-TOLTS 

60-CYCLES 



STMOLATIHC 

ELECTRODES 



wire may be measured on direct current with a d.e. voltmeter, and the same scale 
reading of the ammeter on alternating current will give the corresponding 
effective values of the a.c. voltage-drop along the wire. 

The second form of this instrument is made on the same principle, the 
difference being that the straight wire is replaced by two variable rheostats, 
one 7 ohms, the other 50 ohms, giving fine and coarse adjustment, and the voltage 
output is measured directly by a sensitive voltmeter. This form requires less 
space but has the disadvantage that its fineness of calibration is limited by that 
of the meter, whereas the calibration of the open wire may be spread out in- 
definitely with slight changes in construction. This foi-m possesses one ad- 
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■vantage not possible with the former in that the resistance of the pait under 
stimulation niaj be measured qnieklj at any point desiied and the value of the 
stimulating current calculated 

The third form is that which is most suitable foi geneial use both for 
e\perimcntal im estigatioii and foi clinical woik A functional schematic 
diagram of the instrument is shown in Pig 1 The circuit consists of a trans 
foi-mci with a tapped secondai-j winding winch supplies 2, 4, 8, and 16 volts to 
respective taps on tlie lotarj switcli designated “Scale Selector “ The voltage 
of the tap selected is connected across the potentiometer This fi\ed voltage 
impressed acioss the potentiomotci resistance is then vaned contmuoush bj 
movement of the potentiometer contact arm through an aic of 315 degrees The 
variable aim of the potcntiometei is connected to the output tcimnials marked 
“Stimulating Electrodes/’ so that 0 2, 0 4, OS, oi 016 volts maj be obtained 
for stimulation Four complete calibiation scales arc eiigiaved on the panel 
to designate the inteionediate voltage settings of the potentiometei The full 
scale values aic coireet with a line voltage of 115 This gives sufScient acciiiac> 
foi most woik, however, if theie is considerable variation in the line voltage 
of the lighting circuit it is a simple mattei to check its value and applj a coi 
rection to the calibiation scale 

If It IS desiied to measuie tlie resistance of the part between the stimulating 
electrodes a Weston Mod 301 Univ ersal A C D C meter mav be connected into 
the circuit as shown in Pig 2 AVith the switch in position marked B, the 
lesistancc is determined, in position marked V, the voltage at the electrodes is 
read by the meter Thus it is possible to obtain quicklj and easily the stimulat- 
ing current by applying Ohm’s law I = E/R Measurements of this kind have 
shown that the resistance of an animal, measured betvv cen the pia mater and the 
skin over the lumbai region, is appioximatcl} 2,500 ohms and icmams remaik 
ablv constant foi as much as foin hours of continuous stimulation This 
resistance does vai^ aceoiding to the tvpc of animal and also between different 
members of the same species However, it has been found that the strength of 
the stimulating cuiient foi a species is quite constant regaidless of lesistancc 
vaiiation The stiength of current required to elicit movement is hovvevei, 
gieaflv affected bj deptli of anesthesia These points will be discussed more 
fullj m another paper 

SUMVIARl 

A Simple alternating current potcntiometei is described, this instmment 
deriving its current from a 115 volt, 60 cycle lighting outlet overcomes all the 
disadvantages of the indiictorium 



A STUDY OP THE RELATIVE SENSITIVITY AND SPECIPIOITY OF 
THE KOLMERAVASSERMANN, KAHN AND EAGLE 
PRECIPITATION TESTS^^ 


Fred Boerxer, V.M.D., Marguerite Lukexs, A.B., axd R. L. Qiljiax, I\I.D., 

Philadelphia, Pa. 


^ I^HE present stiid}’^ was undertaken to compare the KolmerAVassermann test, 
A the Kahn precipitation test, and the Eagle precipitation test with respect 
to sensitivity and specifieity, using carefully studied known cases of syphilis 
for the former, and a normal nonsyphilitic population for the latter. All three 
technics were carried out as routine tests on the serums used in our study, after 
first familiarizing ourselves with the Eagle test, wliich lias been but recently 
added to our routine serologic procedures. 

The results obtained by the serologists Avho participated in the serologic 
conference recently conducted by the U. S. Public Health Service and the Amer- 
ican Society of Clinical Pathologists represent results under comparatively 
ideal conditions. The tests were carried out by the serologist wlio devised them 
and do not necessarily reflect the experience of the average routine diagnostic 
or hospital laboratory. Our results are therefore described as representative 
of what may be expected of some of these tests in tlie liands of the average 
skilled technician. 

material and methods 

Patients under study or treatment in the syphilis clinic, or syphilitic patients 
originating in other sendees comprised the clinical material used as a criterion 
for sensitivity. Studies for specificity were conducted on a series of selected 
normal individuals, considered noiisyphilitie on the basis of past history and 
social status. 

Serologic Tests . — The Kolmer-Wassennann test was performed with 0.2 
c.c, of serum as the maximum amount as suggested by Boerner and Lnkens,^ 
the second and third tubes containing 0.1 and 0,05 c.c., respectively. The 
antigen was the one recommended by Kolmer at the time of this study, and the 
test as performed has had Kolmer 's approval.- The Kahn precipitation test was 
conducted as described by Kabn,^ with antigen furnished by T3r. Kahn and also 
with antigen prepared in this lahoratoiy. Kesults showed both antigens to be equal 
in sensitivity and specificity. The Eagle test was perfomied according to Eagle V 
technic with antigen funiished by him. As this test has been used by ns but a 
comparatively short time, we ran approximately 1,000 tests before starting the 
stiidv of comparative tests. The earlier readings were in many instances read 
or checked by Dr Eagle. 

^ ^rom the Laboratories and the Syphilis Clinic of the Graduate Hospital, University of 
Pennsylvania. 

Received for publication, July 17, 1935. 
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Positive leadings i\cie gneu the Kolmei ‘Wasseiinann of plus one (+1) oi 
stiongci Doubtful leadings vcie those of plus minus (±) Kahn leadings 
of a\ciagc plus one (+1) oi stiongci ^veic consideied positive, nhile leadings 
of avciage plus two thuds (+7^) weie classed as doubtful and those of plus one 
thud i-^Yz) as negative A positive Dagle leading was that in which definite 
cohcicnt aggicgates weie fonned, peisisting on the addition of salt solution, 
doubtful loadings woic tliosc in which thcic was questionable agiuegation of the 
ei.vslals even aftoi lecentiifugation as lecommended bv Dagle 

CLINIC VL AND SEROLOGIC RESULIS 

A tot«nl of 2,730 tests in tiiplicatc weio done on as imnj patients siibso 
quentlj gioujicd as follows 

Gioup A — All tests negative This gioup was compiiscd of pioved non 
svphihtie eases, of cases of infection too iccently acqiiiied to have demonstiable 
antibodies b;v anv of the thite tests, and of syphilitic cases which had become 
bCiologicallv negative uiuki tieatment This gioup gives nieielv the niimbci 
of cases in which all thiet tests weie m aecoid in tlicii negative leadings and 
IS of no value foi pui poses of compaiison Thcic vveic 1,8S4 patients m this 
gioup 

Gioup B — xVll tests positive All cases in tins gionp weie considered 
svphilitic in full clinical confiimation The patients numbered 483 and when 
added to the following gioup gave us a basis for eompaiing sensitmty (see 
Table III) 

Group C — 'With one 01 moie tests negative 01 doubtful (serologic dis 
cold) Investigation of the 1G3 cases in this gioup revealed in each instance 
an undoubted svpluhtic infection so diagnosed either tluough previous 01 subse- 
quent sciologic studies 01 tluough cluneal evidence The inajouty of these 
eases came fiom oui syphilis chine and lepiesented m the laige majoiity eases 
under ticatmcnt The data m connection witli Gioup C arc shown in Table IT 

Gioup D — Certamlv nonsy philitic This group included only individuals 
who weie caiefnlly and extensively studied or were intelligent volnnteeis 
familial with the object of this study and who had every reason to believe them 
selves fice fiom infection This gioup constituted 200 individuals and all gave 
negative results to the thico tests peifoimed This class is intcicsting only on 
eonfoimiug the spccificitv of all thice tests 

COMMFM 

The data indicating spccificitv of the tluee tests aic tabulated m Table I, 
the cases with seiologic disagi cement, aiiangcd as to clinical tv pcs of syphilis, 
aio summaiized in Table II It will be noted that few if anv early unticatcd 
svpluhs cases fall in tins calcgon It has been sliowm many times previously 
that the thiec tests iiidividualh aie enlucly adequate in detecting early infoc 
fion It IS in latent and late cases where positive seiology is most impoitant 
in diagnosis that wo most frcqiienth^ encounter serologic conflicts Of growing 
impoitance is the sciologic progiess of the patient under treatment The 
progicss in any case will be nifluenced to a gicat extent by the sensitivity of the 
test or combination of tests used as a eiitenon. 
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Table III 

A COMPA^ISO^ OP THE SE\Sm\lT\ OP THE TPASSEEil (KoLJIEF), K\U\ \ND E\GLB TeSTS 

"When Used Alone and in Ck)MBiNATioN3 (Kesults Obtained With o4G S^uiilitic 
Sepums Froii Patients Inclttded in Groups B vnd C) 



POSITIVE 

DOUBTFUL 

negatjvt 



NUVGEB 

PEr CENT 

NUVBEP 

PER CENT 

Waasermaim c c -Eagle~Kahn 


OSl 

12 

18 

0 

0 

W*i*«sermann 0 1 c c ~]Baglt>-Kahn 

Gll 

97 0 

9 

13 

c 

09 

VV^aasermann 0 2 c c -Kaglc 

G31 

97 0 


07 

10 

15 

Wnssennann 01 cc-Uaglc 

C27 

97 0 

a 

04 

16 

24 

Eagle-Kalm 

62'* 

00 4 

s 

12 

15 

23 

Faglc i 

021 

OGl 

2 

03 


’5 

W asaermann 0 2 c c -Kfihn 

SS" 

00 2 

2S 

43 

”5 

54 

U nsermann 01 cc KiJin 

500 1 

8S0 

2o 


! 52 

SO 

Wassermann 02 cc 

54G 1 

S4 5 

n 

32 

i 70 

12 2 

Kahn 

531 

S21 

34 

52 

81 

12 5 

VVasserniann 0 1 c c 

53G 

79 8 

17 

20 

1 113 

17 4 


In Tabic III maj be seen tbe lelatuc scnsituitj of the thice tests imdei 
stu{l>, botli alone and m combmation, in tlie diagnosis of S3philis oi the detcc 
tiou of antibodies in late and tieatcd cases As a single test the Eagle (961 
pel cent pos ) exceeded the Koimei Wasseimann 0 2 c c (84 5 pci cent pos ^ 
and the Kahn (821 per cent pos ) The IColmer AYassermanii, using 02 cc 
of seium as the mtiximum dose as recommended by Bocnioi and Lukens^ and 
adopted bN Kolmci,'' ga^e 2 3 per cent moie positues than the Kahn and 4 7 
pel cent positncs than the same test using a maximum of 0 1 e e as oiiginalI\ 
recommended bj KoImei The Kahn test ga\c 2 3 per cent more positives 
than the Kolmer Wasseimann i\ 2 th 0 1 e c as the maximum dose It is to be 
noted that the Eagle test ga\e but 2 doubtfuls whereas the Kahn gave 34, the 
Wassermann ivith 0 2 c c , 21 and with 0 1 cc , 17 These tests should be gnen 
credit for not entirely missing these cases It appeals to us th it the classification 
of these reactions as doubtful is due to the consenatue methods of leading 
these tests lathei than to the tests themseh es For this icason it nnj be fauest 
to the tests to compaie the number of negatives winch repiesents the number 
entirely missed The Eagle test (3 5 per cent nog) ga^e less negatues than 
the Wassermann 0 2 c c (12 2 pei cent neg ) or the Kahn (12 5 pei cent neg ) 
The Wassermann 02 cc and tiie Kahn are about equal both giving about 
5 per cent less negatives than the Wassermann 0 1 e c The relative sensituitj 
of the three tests remain about the same whether judged by the number of posi 
tives or negatives 

As might be expected, a combination of all three tests gave the gieatcst 
number of positive reactions The showing of the Kolmer Wassermann 02 cc 
and Eagle tests combined (97 per cent pos ) gieatly exceeded the usually 
duplicated tests, Kolmer Wassermann 0 1 c c and Kahn tests (88 per cent pos ), 
and gave 1 2 per cent more positives than the Eagle and Kahn combination 

Tlie relative specificitv of the thiec tests is shown in Tabic I The Wassei 
mann and Kahn with 200 certamlj nonsv philitic serums gave 100 per cent 
negative results, while the Eagle gave one doubtful and 99 5 per cent negative 
Although this senes is small it gives us a fan idea as to the chances of false 
positive leaetions All three tests failed to give a false positive reaction The 
false doubtful reaction obtained with the Eagle test was repeated with the same 
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result thus eliminating the possibility of technical error. If we consider one 
false doubtful in 200, a serious offense then, it merely means that our intei’prefa- 
tion of the Eagle test should be corrected to the extent that all reactions now 
read as doubtful should be classed as negative. This change would make it 
equal to the other tests as regards specificitj^ without appreciable altering its 
high degree of sensitivity. 

CONCLUSIONS 

1. In a series of tests with 646 sj^philitic scrums employing the Kolmcr- 
Wassermann, Kahn and Eagle tests, the Eagle test greatly exceeded the Wasser- 
mann or Kahn tests in the number of positive reactions. 

2. The Eagle test alone proved more sensitive than the Wassermann and 
Kahn combined. 

3. The Wassermann using 0.2 c.c. as the maximum dose was more sensitive 
than when 0.1 c.c. was used and about equal to the Kahn test. 

4. The best combination of two tests Avas the Wassermann using 0.2 c.c. 
of serum and the Eagle test. 

5. The Wassermann and Kahn tests failed to give a single false positive 
reaction Avith 200 serums from certainly nonsyphilitic individuals. The Eagle 
test gave one doubtful reaction. 
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THE ESTIMATION OP THE PHOSPHOLIPID CONTENT OF THE 
WHITE BLOOD CELLS* 


Eidon M Boyd, Kingston, Cvnvdv 


TN A NUMBER of icceiit communications^ ^ \ uiations in the hpicl composition 
of the MJutc blood cells lia\e been icpoited in health and disease The xesults 
of this seiics of imestigations ha^c sci\ed to emphasize t\\o facts of piime 
impoitanec (a) leucocitoses \\hich maY be indistingnisliable bj microscopic 
examiiiation of the blood max xet be cntuch diffeicnt b} chemical analysis 
of the nhitc blood cells A senich into the cause of this diffeience Jed to the 
diseoxeiY and establishment of the second fact that (b) actixe leucocytes in 
patients who iccoxeied noimalh fiom fe\ei, infection, suigical opeiations, oi 
paitiuition x^osscssed a lipid composition maiKedly diffeicnt fiom that of in 
actne leucoextes in patients xxlio succumbed to infection oi in xxhom con 
xalesttnce xxas piolonged 

Although cacli of the lipids shoxxn to be piosent in the xxliite blood cells 
xxas found to xaiy xxitli actixity of the blood Icucocxtcs, the clianges m one 
lil>id stood out as most consistent and most extcnsixe Tins lipid xvas phospho 
JiXnd and its lelation to actixitx xxas found to be analogous to that lepoited by 
Blooi and his associates in studies of the jihxsiologx of glands and muscles and 
by Boxd in the oxanes® and the fetus and placenta’’ of inhbits Biieflx, it xxas 
shoxxn that netixc Icucocxtcs contain laigc pcicentagcs of phospholipid xxliilo 
inactixe Iciicocxtes contain much smallei amounts 

JTaxiug established tins fact, the aiitlioi has made use of phospholipid dc 
tciminatioiis on the xxliitc blood cells in aiiixins: at an opinion as to tJie chances 
foi lecoxeix of patients icfcned to hospital xxith scxeio infections, maihcd 
filmic leactions, postopciatixe fcxeis etc Fiom obseixations made to date, 
it xxoiild appeii tliat m the absence of anx potent fo\m (as in tetanus) the 
following xnognoscs max be attached to phospholipid peicentagcs in the blood 
leiicocxtos of infected cases 


500 per cent or lcs‘ 
500 000 mg per cent 
OOO 1 300 mg per cent 
1 300 1 TOO mg per cent 
0\er 1 fiOO mg per cent 


\crj poor 

p )or to questionable 
fair to good 
' erj good 
excellent 


These delineations may leijuiic slight shifts in the light of fuithei and moie 
extensixe inxestigations but tlicx me offeicd fiom picscut expciiencc witli this 
method as guides foi those who max desiie to use it The piognosis as so 
estimated is talid m those cases xxhcic iccoxcix depends onlx upon the icsistance 
of the bodx to infection When some powcifnl to\in is piescnt, tlie icsistaiici 

•Prom tbe Department of Pharmacologx Queen tJnner<?it\ an! the RIeIiaPi1«!on t«abo 
ratorles Ivlngrston General Hospital 
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to infection as calculated from the leucocjlic phospholipid may be high but 
the patient succumbs to the effects of the toxin. For example, a case of incom- 
plete abortion complicated by tetanus infection was found to have a leucocyte 
phospholipid of 1,400 mg. per cent but this patient died from tetanus intoxica- 
tion a few days later. 

Having found the detei’mination of phospholipid in the white blood cells 
to be of prognostic value, it was considered advisable to report improvements 
in the technic of isolating the white cells from blood, to gather together various 
modifications adopted in the estimation of phospholipid, in brief to outline the 
method now used b}^ tlie autlior along with data on the experimental variation 
or error in technic which m^xy be expected with this procedure. 

The amount of blood needed depends upon the white cell count. When this 
is under 10,000 cells per c.mm., 25 c.c. of blood are required. As the white count 
increases, progressively less blood is needed; at 20,000, about 10 to 15 c.c., etc. 
Since the effect of ingested food upon the phospholipid content of the white 
blood cells has not as yet been deteimiined, it is advisable to obtain a fasting 
specimen. It is probable that meals do not have a pronounced effect since the 
author has often been unable to insist upon fasting blood and yet the prognosis 
determined from leucocyte analysis has been unappreciably affected. 

Blood is collected in oxalate or citrate bottles and centrifuged at full speed 
for one-half to one hour. Thorough centrifuging aids in the cleaner separation 
of the leucocytes from the plasma above and the red blood cells below. About 
2 feet of rubber tubing are attached to a 25 c.c. pipette and the free end of 
the rubber tubing held between the teeth. The plasma is then drawn off to with- 
in a quarter of an inch or so of the white cell laj^er, a little air dra^vn into the 
pipette, the rubber tube tightly clamped between the teeth and the plasma in 
the pipette discarded. Successive repetitions of this procedure remove most 
of the plasma and the last trace is absorbed upon a strip of filter paper care- 
fully edged down the side of the centrifuge tube. 

A pair of wide tissue forceps are then introduced into the centrifuge tube, 
and it is occasionally possible to reipove ah of the white cells in one adherent 
piece. The forceps should not be closed too tightly over the leucocj^tes. The 
removed white cells are then placed on a watch glass, which has been previously 
cleaned in sulphuric acid-potassium dichromate cleaning mixture and thor- 
oughly washed, dried, and weighed. As many as possible of the red cells and 
plasma are removed from the edges of the white cells on the watch glass with 
strips of filter paper. In this manner, what the author has termed the “leuco- 
cyte fraction’’ is isolated and weighed. Invariably it contains traces of red 
cells and plasma as impurities but analysis of this fraction approximates very 
closely the analysis of pure leucoc;sdes^ and use of this fraction has the distinct 
advantage of requiring much less blood than is needed if the cells are washed. 
Also it is possible that washing might affect the percentage of lipids present in 
the white blood cells. 

When the leucocjTes cannot be removed in toto as one piece, a slightly 
different procedure requiring some practice is resorted to. The tips of tlie tissue 
forceps tire opened and dipped slightly below the leueoc^^e layer, beginning at 
one edge. They are then dravm up slowly, gradually bringing the ends of the 
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foiceps almost but not quite togcthei A small globule of the A\hite cells will 
tlius be caught bet^^eell the ends of the tissue foiceps, and it is placed upon the 
ueighcd uatch glass This proeeduie is repeated until all of the Icucocjtc lajei 
has been remo\ed In the majontj of cases, this is the maunei in uhieh the 
uhite cells \\ill ha^e to be sepaiated from blood 

After weighing (usualh 015 to 0 2 gm obtained), the leucocjtes are 
co\eied with 2 to 5 c c of sand (alcohol e\ti acted, ignited sea sand) which is 
mixed with the cells to form a semidrj mass This prc\ents the white cells 
fiom clumping when thej are next tiansfeiied quaiititatu elj with a cleaned 
metal spatula to a 125 c c Eilenmej er flash Eoughlj 50 c c of alcohol ethei 
(3 1, both redistilled and the ether peroxide free after Bloor^®) are added and 
the flash immediateh and thoioughlj shahen Small portions of alcohol 
ethci are placed on the watch glass, the lesidue of adhcicnt cells completeh 
woihed off with the spatula and tliese washings added to the Erlenmejer flash 
Tlie contents of the flash aie then brought to boiling for a few minutes on a 
steam bath, cooled, and filtered If more than one lipid is to be estimated, the 
filtrate maj be made up to \olume and aliquots tahen, but foi phospholipid 
alone (oi phospholipid and free cholesteiol, the lattei determined on the acetone 
mothei liquoi as below ) the filtrate need not be made up to a olume It is 
adMsable to use filtei papei which has been exti acted with alcohol in continuous 
exti actors for twelve houis to remove anj possible lipid mateiial The residue 
of sand and piccipitated leucocvtc piotein is washed several times with small 
poitions of alcohol ethei, collecting the washings with the original filtrate All 
glassware used must be picvioush cleaned with ehiomic acid, thoroughlj rinsed 
with tap watei and distilled watoi and dried bj diaining 

The icsultmg alcohol ether extiaet contains all of the lipids piesent in the 
leucocytes and some nonlipoidal mateiial soluble ni alcohol ether These im 
purities aie removed by evaporating off the alcohol ethei and redissolving the 
lipids of tlie residue in peti oleum ether which is a much moie selective solvent 
for lipids than alcohol ether The proeeduie for determining phospholipid 
IS based upon Blooi s method of 1929'^ with modifications at vaiious times in 
tioduced by Bojd^ 

The alcohol ethei extract contained in a 100 c c tall beaker is evaporated 
almost to dryness on an electric hot plate using a glass rod with an unglazed end 
to prevent bumping The beakei and contents are then transferred to the steam 
bath where all the solvent is evaporated off at a temperature of about 80° C 
Then 2 to 3 ce of petroleum ether (redistilled after standing over concentrated 
sulphuric acid at least twentj four hours) are added brought to a gentle boil 
on the steam bath and the resulting solution of lipids poured off into a cleaned 
graduated 15 c c centrifuge tube This is repeated 4 times w ith small portions 
of petroleum ether to make a final volume of 10 to 12 cc in the centnfuge 
tube Oidinaiilj none of the thin lajer on the bottom of the beaker wall dis 
lod'^e but if anj flakes or visible material arc carried over into the petroleum 
ether solution in the centrifuge tube, the latter must be centnfuged and the 
cleat supernatant solution transfcired quantitativ elj to another tube 

A cleaned, dn glass rod of Yic mch diametei is placed in the centrifuge 
tube and the petroleum cthei evaporated to a volume of somewhat less than 1 
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C.C. by immersing the lo^ver half inch of the tube in about a quarter of an inch 
of boiling water contained in a beaker. The glass rod effectively prevents bump- 
ing by forming a small pocket of volatilized solvent in the conical bottom of 
the centrifuge tube. The glass rod is then removed and washed into the tube 
with a very small amount of petroleum ether. Tlie petroleum ether solution of 
the lipids is then made up to 1 c.c. 

Tlie pliospholipids are precipitated from this solution by adding 7 c.c. of 
dried (calcium chloride) redistilled acetone followed by 0.1 c.c. of 30 per cent 
magnesium chloride in 95 per cent alcohol, mixing and allowing one-half an 
hour for complete precipitation. They are then centrifuged out and the acetone 
mother liquor poured off, being cautious not to dislodge any particles of the 
precipitate. The precipitate is washed once or twice with 2 c.c. of dried acetone, 
centrifuging and decanting each time. The tube is then inverted to drain, dried 
with a gentle stream of air and the precipitate dissolved in 10 c.c. of ether 
(redistilled and peroxide-free) which is saturated with distilled water (a layer 
of distilled water is kept in the bottom of this ether reagent bottle). The pre- 
cipitate is dislodged with a finely pointed glass rod, the Avhole stirred several 
times during an interval of fifteen minutes or more allowed for solution of tlie 
pliospholipids. A whitish material is left undissolved which consists mostly 
of magnesium chloride together with some diaminophospholipid^^ and cerebroside, 
if the latter be present. This material is centrifuged out and the supernatant 
solution of the phospholipids drami over by suction through a glass tube into a 
125 c.c. glass stoppered Erlenmeyer flask (oxidation flask). The glass tube is 
rinsed sevei'al times Avith ether, the rinsings being caught in the oxidation flask. 
The ether is then evaporated off at a low temperature on the steam bath, the last 
traces of ether vapor removed with a gentle stream of air and the phospholipids 
are left as a thin scum on the bottom of the oxidation flask. Once all the ether 
has been evaporated off, the flasks should not be left on the steam bath, else the 
phospholipids may be partially oxidized and low readings obtained. 

The quantity of phospholipid thus isolated is determined by oxidation, 1 
mg. of phospholipid requiring 3 c.c. of 0.1 N potassium dichromate to completely 
oxidize it.^ Oxidation is carried out by adding to the oxidation flask exactly 
5 c.c. of 2 per cent silver chromate in concentrated sulphuric acid (prepared 
after Bloort^) followed by exactly 3 c.c. of 1 N potassium dichromato. The flask 
is shaken, loosely stoppered and placed on a cast iron plate, inch thick, in 
an electric oven maintained at 121° C. Avhere it is heated for twenty minutes. 
It is not necessary to open the oven until oxidation is completed if the flasks 
are thoroughly shaken before being put in. 

On removal from the oven, further oxidation and destruction of reagent arc 
prevented by adding 50 to 75 c.c. of ice cold distilled water, the flasks stoppered 
and set aside until ready to titrate. They are titrated Avith 0.1 N sodium 
thiosulphate after adding 10 c.c. of 10 per cent potassium iodide (freshly pre* 
pared), using a few drops of 1 per cent starcli emulsion as an indicator. 

If all reagents are pui’e and glassAvare clean, a blank need not be introduced 
until the stage Avhere the silver chromate reagent and potassium dicliromatc are 
added. Here a blank glass stoppered Erlenmeyer fla.sk is introduced and carried 
through Avitli the sample. The titration of the sample subtracted from the titra- 
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tlou of the blank gues the c c of 0 1 N tliiosiilphate, and bj eqiiualent eights 
of 0 1 N potassium dichi ornate, due to the phospliohpid present (usuallj 5 to 10 
c e diffeiences aie obtained) Tlic thiosulphate sliould be piepaicd some da>s oi 
^\eelvs prior to use and standaidized at least e^el^ tuo oi tluce neeks, especiallj 
if deteiioiatmg lapidlj The titiation diffeicnco, calculated in tetms of 01 N 
potassium dichi ornate, is then dnided bj 3, then b} the n eight (in gm ) of the 
leucoc\tcs exti acted and multiplied bj 100 Tlie result indicates the number of 
milligiams of phospholipid picsent in 100 gm of Mlute blood cells 

The nhole pioeoduie maj be" icadilj completed in half a daj and does not 
icquirc the continuous attention of the analjst Tliere are se\eial stages at 
which, if desired, the pioccduic ma} be intenupted for some time These are 
(a) after alcohol ether is added to the leucoc’sde sand mixture, (b) nhen the 
cxtiact IS pi opal ed and coikcd in a cleaned bottle, (c) at the stage of acetone 
magnesium chloiide piccipitation and (d) moist cthei solution of the phospho 
lipids, at both stages bi tiglith corking the tubes, (e) after the moist ethei 
solution IS in the oxidation flask and (f) aftei cooling tlie oxidation mixtuie with 
ice water and stoppcimg At Stages a and b the piocodure ma^v be held for 
weeks or c\en months, at Stages c, d, and e o\ei’night and at Stage f foi not 
moie than a few Iiouis The pioccduio ma\ thus be coinenicnth fitted into a 
leseaich oi routine laboiator\ time table AVhen samples are allowed to collect 
at Stage b as manj as 24 oi 32 (multiples of 8 to fit the usual hea\> diiU 
centiifuge) ma 3 be comcnicntlj anahzcd in one da'v It is not advisable to put 
more than 8 to 10 flasks in tlic o\en at one time but the load of am o\en maj 
be found In tiial One blank will ser\e foi each batch put into the o\cn oi if 
heating is uniform, foi all samples in which the same oxidizing reagents aie used 
The abo\o pioccdiiie has been repeatedh found b\ the author to gi\c an 
experimental enor of less than 10 pci cent tlie eiior m the pliospholipid estima 
tion itself being about 5 per cent (percentage standard demation) Poi 
example, a sample of 400 cc of human blood was dnided into 8 portions of 
50 e e each Each poition of blood was subjected to the ahoae pioccdiue fiom 
befinnning to end The resulting \ allies foi phospholipid in the white blood cells 
wcic 1,080, 1,210, 1,230, 1,260 1,300, 1,330, 1,340, and 1,460 mg per cent, ic 
spcetnclj, gning a mean of 1,276 and a standatd dc\iatioii of 115 which is 9 1 poi 
cent of the mean Clmiealh , ^ anations fiom one patient to anothei and fiom time 
to time m the same patient are usuallj mneli gieatei than this and up to seveiai 
hundred per cent whcio pli^siologic oi pathologic changes lia\c taken place 
The authoi considci*s a v ariation o\ ci 15 per cent in the same patient as suggestn e 
and significant but \en seldom is it ncccssai\ to considei experimental ciror 
at all as the changes aie usually quite beyond it 

Finally, for comparatnc pin poses the phospholipid content of the white 
blood colls 111 noimal indnidinls ma'v be noted Eight cases ha\e been pi cm 
oush icpoited^ as 457, 572, 643, 672, 747 990, 1,164, and 1 16S mg pei cent, 
jespeetivelr To these m.i\ be added the following dctemined at canons times 
since 505 631, 747, 780, 820, 827 868, 891, 905, 905 920, 1 020, 1,040, and 
1,290 mg per cent, icspcctneh The mean of these 22 nornnl indnidinls is 
844 mg per cent w itli a standard de\ lation of 241 oi 24 per cent of the mean 
Fiom tliese figiues it may be calculated that statistically any \alue for phospho 
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the wlieel exerts do-WTiivard pressure on the door, and seals the crevices between 
the rim of the door and the gasket on the shelf of the facing. Likewise, in 
removing the door, a few right hand turns of the wheel release the arms from 
underneath the catches. The easting {B) can then be rotated until the arms 
are free of the catches and the door can be lifted off the opening. 

A inch galvanized iron pipe (P) leads from the center of the convex 
end of the chamber to a Crowell rotaiy air pump, Type 4D. This pump is run by 
a 5 hoi-se power electric motor, and has a capacity of 40.5 cubic feet of air per 
minute, which insures excellent ventilation for the occupants of the chamber. 
The pump and motor can be lioused at some remote spot, wherever space is avail- 
able. In our installation this machinery is housed in the basement of tlic 
buildiiig (see Pig. 4). 



Air is allowed to enter the chamber through a IVo i’^ch pipe (P), insei’tcd 
in an upper lateral quadrant of’ the concave end. This position was chosen so 
that air might be drawn the entire length of the chamber, and further so that 
the occupants might assume a sitting po.sture without interfering with the en- 
trance of air. This pipe is provided with an ordinary steam valve {E'), so 
that the amount of air entering the chamber is subject to easy control. There 
is a .similar valve (/'), opening to the outside, in the pipe leading from the 
chamber to the pump. The purpose of this valve is to divert part of the suction 
produced by the pump, allowing the chamber to be decompressed slowly, so as 
to avoid any discomfort to the oceupant-s. 

The chamber is connected by means of a % inch iron pipe (<?) and appro- 
priate reducei's, with a meremy manometer (Q') attached to a meter stick, so 
that the total pressure witliin the chamber can easily be measured. As an added 
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precautionai’j mcnsino, a baiomotor is placed withm the chamber, and is ar 
ranged so as to be \isiblc to the opeiator on the outside Tins eliminates the 
dangei i\hich might aiise should a leak deielop m the manomctei appaiatiis 

UlectiicaJ cun cut is Jed into the chamber thiough a pipe ((?), so fitted as 
to make an au tight seal aiouiid the insulated uire This cuircnt is used to light 
the intcnor of the chambci, and to piondc heat on cold dajs It has been found 
that a fan is imnecessaij , since a considciablc stream of au constantl} passes 
through the ehambei 

Tno safetj lahcs (T) aie placed m the nail of the chamber Thej open 
to the outside, and sei\c as added protection for the occupants The action of 
these \ahcs is exacth opposite to that of a ptcssiiie safeti %al\e, that js, thei 
allow au to cntci the chamber at anj piedcteimuicd degree of decompicssroii 



In Older to coiisenc space the chamber ma^ be placed outside the building 
(I?), con\enicnt to eithci a door oi a window {S S') The inlet pipe (/I) ma\ 
entci the building, «and the \al\c (/') on the pipe (P) to the pump mai also be 
placed within the building b} an evtension of pipe (7) The manomctci (<?') 
m.u he plactd against the inside wall beside the \ahcs, as ma^ the switch con 
tiollnig the pump motoi Thus mai the opeiator be located indoors coincnicnth 
and eomfoilahh, ^ct be in constant communication with the subjects in the 
chamber, thioirgh the windows Fig 3 gn cs an idea of this aiTaiigemciit 

In our installation the chambci js placed just outside two windows on the 
giound floor It is supported h} two sets of legs (Z/), and is steadied In braces 
(ilf) and (*V), lespectiAch It might be noted heic that the diagiams in Figs 
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vaeiium it can be converted, by a few simple changes in the pump, into a pres- 
sure chamber. Such a pressure arrangement could be used either for experi- 
mental investigation or in therapeutics, as has been pointed out in the 
litei’ature. Further, since it can be made gas tight, the chamber could be used 
for studying the effects of definite concentrations of various gases upon any 
animal organism. The value of the chamber is enhanced still further by the 
fact that, by a few simple additions, it would be possible to control, within 
narrow limits, the temperature within it. 

It is quite possible that such a chamber, which can be subjected to rapid 
changes in pressure, Avould be of value in ear work; the opinion of an otologist 
would be of interest upon this point. The size of the apparatus, of course, would 
limit its use here. 

The chief value of such a chamber lies, perhaps, in the fact that much 
research should be done upon the condition of anoxemia, owing to the popularity 
of airplane travel. The latter is becoming more and more important, and many 
individuals each year are subjected to a new physiologic enyironment. Com- 
mercial air transport companies find that it is best to fly at an altitude of 10,000 
to 12,000 feet. A report of the Air Medical Service (1919) states that un- 
acclimated persons are often sick at an altitude of 10,000 feet, and that many 
persons never become accustomed to an altitude of 14,000 feet. This would 
certainly indicate that much more work is needed upon the phj^siologic changes 
in anoxemia. 

In summary: The principles of construction and operation of an apparatus 
by which human or large animal subjects can be subjected to reduced pressures 
are desciibed. Some of the physiologic effects of lowered oxygen tension arc 
mentioned, and other possible applications of such a chamber arc pointed out. 
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A LABORATORY BLECTRIC FURNACE SUITABLE FOR MICRO 
KJELDAHL DIGESTIONS AND SBflLAR USES* 


Edwakd B Sanigah, Dr Nat Sc , \nd Alexander J Allen, Pii D , 

PlIILADELFIIIA, Pa 


A FTER cxpenencjng difficulties due to draughts and insulating deposits of 
T* soot -A hen using gas licating for micio Kjeldahl digestions, attention nas 
turned to electiical Jieating Tiie lack of suitable standaid equipment made it 
necessai} to design and constiuct a furnace especially foi tlie pnipose A bat- 
leiy of foiii electiie fuinaccs (enabling 24 digestions to be pcifoimed siiniil- 
taneoush ) of the type desciibed below was, theiefoie, demised The fumaces aie 
easy to assemble and dismantle (should tlic necessity of changing the lieating 
coils e\ei aiisc), and lia\c tlie iicating coils entiieh inuteclcd fiom diaughts 
They haye pioyed to lie ^oiy satisfactoiv, and embody a sufficient niimbei of 
featiues of impoitanco to suggest tlint a dcsciiptioii of the assembly^ and its use 
yvill be of 'saluc to othoi woikei's 

itatenah of Constructtoii — 
in nsbestog bo'ird 
Sheet tin 

"Jt in pine or de*!! boird 

4 u ly (off lou inodnim lugli) recq rocating o\en suitoli 
Nichronic wire, for heating iinitg (Alloy V, 22 B & S, resistance 
1 oliin/ft Dri\er Hams Co ) 

V 2 m asbestos tapL 
J in flat headed nails 

Vescnption — The sides, bottom and ends of the furnace aie made of two 
thicknesses of the asbestos boaid, the innei pieces being cut smallei as leqiiiicd 
for piopei fitting This poition of tlie fuinaee is iigidly nailed togethei The 
top of the furnace consists of one thielmess of asbestos board, pieiecd by' six 
1-inch diameter holes (appiox 2^4 inelies fiom center to center), and is kept 
m position by' the sheet tin co^cllng hent to co^er the sides, bottom, and pait of 
the top (see Fig 1) The tm cohering is kept m position by' a tin binding stiap 
(li/k inclics in w idth) bent so that % inch fits o\ oi the ends A single nail, at the 
joining of the tin binding, is sufficient to keep the whole in position The caiiiei 
foi the heating units consists of a single thickness of asbestos boaid fitting 
loosely' into the fiuuace, and yvhich is nailed to tiaiisveise suppoits of asbestos 
boaid at each end and in two iiileimodiate positions If not adequately sup 
poited the earner will sag, due to the heat, causing the coils to touch and shoit- 
ciicuit The coils contain 20 feet of the nichiomo wire which, befoie being 
sti’elchcd betireen the teiminals at tJic ends of the fuinace, was wound to a eoil 
appioximately V 2 uich 111 duniictei and 4 inches in lengtli The teiminals aie 
ordmaiy Ya inch diameter biass bolts and nuts 

♦rrorn the Cancer Re'scarch Laboritonc'? Graduate School of Medicine Unu'crsUj of 
Pennsj Ivania 
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The assembled furnace is mounted on pieces of the asbestos board resting on 
% inch thick irooden strips sereived to the baseboard, and is held finnly in place 
by t\ro Yo inch tin straps (screwed to the mounting) under which runs asbestos 
tape for heat insulation. A separate wiring diagram is not given since the actual 
connections will vary with the switch used. For high heat, the heating coils are 
connected in parallel,- for medium, one coil alone is used, and for low, the two 
coils are connected in series. The two terminals at the end of the furnace not 
shown in the sketch are pennanently connected In^ a short piece of ^ inch brass 
strip, and one of these terminals is also connected to the black wire running be- 
tween the two furnaces (see Pig. 1). By dividing the lead-in wires as indicated, 
one connection to the 110 volt a.e. supply serves two furnaces while still main- 
taining the independent operation of each. Ordiuaiw, 18-gauge, twisted lamp 
cord is used for the wiring of the fumaee. 



The exhaust system consists of a 2 inch diameter Pju-ex glass tube dosed at 
one end and drawn out at the other, and pierced with holes (of slightly greater 
diameter than the neck of the flasks used), at suitable positions relative to the 
holes in the furnace tops. The two furnaces emptying into the same exhaust are 
slightly staggered, as are the two sets of holes in the exhaust tube, so that the 
necks of the flasks being heated on the one furnace fall, in the exhaust tube, be- 
tween those of the flasks on the companion fui-nace. The exliaust tube is mounted 
at an angle for drainage purposes, as .shown, the closed end being secured by 
means of a spring passing around it. and is connected to a water suction pump. 
The heating apertures not in use are conveniently covered with small pieces of 
asbestos board, and the corresponding exhaust holes by means of corks. 

One of us (E. B. S.) has used a battery of four such furnaces for Kjeldahl 
digestions almost daily for the past four months without any breakdown or ac- 
cident, all four being frequently used simultaneously for seven or eight hours 
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contmiioiisly The} ha\c i)io\ed to be -verj rapid, a total nitiogen mierodiges 
tion, using 0 3 ee of plasma, taking two to thiee hoius on the a^erage No 
trouble has been experienced eithei with bumping oi with the clacking of flasks 
due to condensate lunning down the outside of tlie digestion flasks 

The nibbei tubings from tlie two exhiu&t tubes of the foui funiaees in 
use at picsent are connected b} a Y tube to a tiap foi the condensate, a wash 
bottle filled witli concentiated sodium h} dioxide solution (foi fiuther protection 
of the filtei pump) and final]\ to a watei suction pump This has been found 
to iemo\e satisiactoril^ all tlie fumes fiom tlie digestions, e\en though the ap 
pniatus IS used on a bench in the open lahonton Tlie micio Kjeldahl flasks 
employed aio \en satisfacton , being made fiom IS 0 ± 0 5 mm outside diameter 
P^rex tubing, 12 mm wall thickness, with a spheiical bulb appioximateh 1 5 
niches m dmmetei the flasks having an o\ci all length of about 7 inches 


A NllW ilPTHOD AND A m:W PIPETTE FOR BLOOD 
SEDIMENTATION*^ 


Cixor Brooks, MD, Nlw Orieans, L\ 


A new blood sedimentation metliod with a new pipette is desenbed in this 
paper It consists of using a straiglit glass tube, oi pipette, of small uni 
form bore, b^ fiist filling it with an anticoagulant solution, and then blowing 
it out, leading a thin film of tlie anticoagulant hmng the inside oi boie of the 
tube Tlien the tube oi pipette is filled b^ allowing the blood to flow into the 
pipette diiectlj fiom the blood ^essel of the patient, oi else sucking in the 
blood fiom a diop foimed In piitking the fingei, oi anj other suitable aiea 
ot the bodi 

Then the pipette is set up in the \ertieal position, and the sedimentation of 
the led blood eoipnseles is obseised and lecorded and plotted on a suitable chart 
The pipette consists essentially of a straight glass tube of about 1 to 1 5 
mm hole The pipette has a ground glass tip at one end, which fits into a hipo 
dermic needle At the other end of the glass pipette a shoit piece of lubber 
tubmg IS attached, which at the tree end has a mouthpiece to be used foi suck 
mg fluid into, oi blowing it out of tlie pipette Tlie pipette is duidcd into two 
unequal paits by a stopcock which cuts the lumen of tlie pipette piecisch 100 
mm fiom the extieme end of the giound glass tip, but cuts the lumen of the 
shortei limb about 30 mm from the end to which the rubbci tube is to be at 
taehed Tlie longei limb of the pijiette is giadnatcd into millimeteis, with ?cro 
at the extieme end of the giound glass tip,t and with tlie 100 mark exactly at 
the point whcic the lumen of the giaduatod limb is cut b\ the stopcock 

♦From tlie I^uislnna State Lnhcrslt} Medical Center 
Recei\e<l for publication Augfust 8 1935 

tThough the zero point is at the extieme end of the tip there art no graduations marked 
on the Up beciuse the engraNlng vsould weaken the Up too much 
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In making tlie measurements of blood sedimentation rate, the folloudng 
steps are performed as directed below ; 

1. First prepare a suitable anticoagulant solution, such as a sterile solution 
of 20 per cent potassium oxalate, put up in a sterile condition in a rubber 
capped 10 e.c. vial. 



Blood sedimcntftUon pipctle. 
A - Reftdy to be filled 
B ■ Duping sedimenlfttion 


Tie. t. 

2. Sterilize a blood sedimentation pipette, hypodermic needle which will 
fit the ground glass tip of the pipette, and also a short piece of rubber tubing 
with mouthpiece. 

3. Adjust and fit the needle to the tip of the pipette, and attach the rubber 
tube with mouthpiece to the other end of the pipette. 



BROOKS KBSy aiETHOD AND PIPKTTO TOR BLOOD SEDKjSENIATJON 973 

4 Ne\t sterilize the surface of the rubber cap of the \ial of 20 per cent 
oxalate solution Insert the needle whieli is attached to the tip of the pipette 
Novk, Mitli the cock open, suck the oxalate solution through the needle and up 
into the bore of the pipette, filling it completely as far as, or a little beyond the 
100 mark Now turn the cock closing the lumen of the pipette, “rvithdraw the 
needle fiom the Mai of oxalate solution, and laj the filled pipette dovm on some 
sterile gauze 

5 Next prepaic the patient’s am adjust a rubber band around the pa- 
tient’s arm rub some antiseptic o\ei the skin covering the \eins at the inner side 
of the bend of the elbow 


Tlm0 



6 Now open the cock of the pipette and blow out the oxalate solution, leav- 
ing a thm film cohering the inside of tlic pipette Then qmeUy insert the needle 
into the lumen of the vein and allow the blood to fiow up through the needle 
mto the lumen of the pipette, filling it completely as far as the 100 mark or a 
little beyond that point 

7 Next close the cock and withdraw the needle from the vein 

8 Turn the tip of the pipette upuard in the \ertical position, and, with a 
bit of gauze, remove the needle fiom the tip and. mpe the ground glass tip, 
leaving the upper meniscus of column of blood flush mth the end of the tip 
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Thh leaves the pipette completely and precisely filled from the very moutJi 
of the tip (j^ero point) to the point where the stopcock cuts the lumen of the 
pipette (100 mark). Thus a column of fresh blood is cut off and held in the 
pipette, which column of blood is precisely 100 mm. in length. This measure- 
ment is automatically effected by closing the cock and removing the needle and 
wiping the tip. 

9. Next immediately set the pipette up in a holder with the tip pointing 
vertically upward, and begin to observe the settling of red corpuscles, reading 
off the settling on the scale^ and reading the time from a stop watch. Observe 
the settling, say every minute in rapidly settling cases, and every five minutes 
in slower ones. Keep up the observations for two hours, Kecord the results 
and plot the curves on coordinate paper. 

In this method the blood is allowed to flow directly from the blood vessel 
of the patient into the pipette, where it is immediately set up and the observa- 
tions of sedimentation at once begun. This means there is no dilution or mixing 
of the blood and no settling of the blood corpuscles before the actual observa- 
tions have been started. 

The stopcock automatically cuts off the column of blood precisely at the 
100. mark and the removal of the hypodermic needle leaves the upper meniscus 
of the column exactly at the mouth of the tip of the pipette, which means the 
column of blood is exactly 100 mm. long. This measurement, being automatic, 
is always uniform and precise even in the hands of inexpert laboratory workers. 
With this method the results of measurements or rate of blood sedimentation 
are so accurate that very slight alterations in blood sedimentation can be deter- 
mined witli certainty. By sterilizing the pipette and needle and rubber tube 
before filling the pipette, the observations can be continued for twenty-four 
hours or longer in order to determine the more complete sedimentation reading, 
without any decomposition occurring in the blood. 

There is no possibility of leakage because the stopcock effectively closes the 
lower end of the graduated portion of the pipette. No air can get into the 
lumen of the pipette because the blood flows into the pipette under its own 
pressure. If the needle does not fit the ground glass tip quite nicely, there may 
be some blood leaking out ; but no air will pass into the pipette and no air bub- 
bles can get mixed Avith the blood. 

Since the graduations on the barrel of the pipette are in millimeters, and 
since the graduated portion of the barrel is 100 mm. long, the graduations repre- 
sent, not only millimeters, but they also represent percentage of settling of the 
red blood corpuscles. This is a convenience in making and calculating the read- 
ings and in plotting the curves showing the results. 

The Avhole procedure is so simple and easy to perform and so precise in 
results, that it should be generally adopted and used by the medical profession. 


•since there arc no actuations engraved on the ground glass tip. the measurements of 
settling in this part of the pipette must be read by either estimating the readmg.s or oy 
placing a millimeter scale beside the ground glass tip. 



BOCK’S BETTHROCYTOirETER AND TECHNIC FOR ITS USB^ 


E A Sharp, M D , ano E M Schlt:ichfr, A B , Detroit, ^^Iich 


B OCIO m 1933 doscnhed an me\pcusi\e eijthiocjtometei employing the ■well 
known principle of halomcti^ This metliod toi mcasiuing blood cells is so 
well known through the work of Pi 3 pei, B^e, and others that comment is nnnec 
essan 

Inasmuch as tlie i^Ietz Echelon mieiomctei e\epieoc (Leitz) was under stud> 
at the time Bock described his mstiument, a compaiatr\e stud^ of these two 
methods of er\thioc 3 dometii appealed attiactue 

It will be seen b^ the diagram (Fig 1) that Bock’s halometei is compact 
and simple m constiiietion It consists of three sections the table (A) is super 
imposed on the outei supporting tube (R) , within tlic mam supporting tube is 
a movable, close fitting o\lmdci (C) conti oiled bj a set sciew (7) which ean be 
icleased oi secured dm mg the mensural pioceduie, tlio thud section sci\es ns 
the suppoitmg base (F) and lighting apparatus (p and G) The table has a 
central apertiue (K) 1 cm m diametci The morable iniiei erhndei (C) is 
closed bj a diapluagm at its lowei end Dual apeitiucs il) in the diaphragm, 
each 0 5 cm m diameter, permit tire two beams of light to pass through the ob 
jeet of studj placed o\er tlie central aperture on the table The light m the base 
rs transmitted through a fiosted glass plate (H) 

The set screw, attached to tire movable rnnci cjhuder thiough a slot nr the 
outer envelope, rs used to control Us vertical exclusion within the outer envelope 
On the opposite side from the sot screw is anothei vertical slot m the outer 
envelope thiough which projects a pointer (D) attached to the inner sleeve The 
pointer moves over a scale cahbiatod nr 0 2 microns Tiie ovei all height of the 
apparatus is 38 cm 

Pteparaixon of the Blood Film — In ordei to make eivthioevtie observations 
nnrfor m a standard blood smear is emplov ed The objeetiv c of the technic is to 
prepare the “margin free” smear of Schilling The blood is taken from a fingei 
tip, which IS wiped off sharplj with ether (not alcohol) to make it Inpeiemic 
The skm is punctured about 5 mm deep rutli a lancet {7 mm long and 3 mm m 
width, Elmer & Amend, New YoiK) The fiist diop oozmg from the punctine, 
or upon verj slight pressure, is discarded with the aid of a clean gaure sponge 
The second small drop is picked up with tlie edge of a No 2 coverslip, 18 mm 
size, the specimen edge of the ooveishp being placed about one half inch from 
one end of the miciosUde at an angle of 45° Aftci allowing the blood to spread 
along the edge of the cover slip A is diawn tow aid the other end of the slide with 


•From the Anemia lAboTatorj Out Patient Department Harper Hospital 
UeceKed for publication Augu'st 12 1935 
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an even, firm and rapid movement, so that the blood follows without any crush- 
ing. A satisfactory preparation is made from a drop of blood that will make a 
smear extending one-third to one-half the length of the slide. 

A “usable area” in the standard, unstained blood film is selected by micro- 
scopic examination. It is determined by the appearance of an area where the 
cell edges are touching or almost touching each other without any appreciable 
overlapping. 



The Determination of Mean Diameter of Erythrocytes hy Bock’s Halom- 
ctcr . — ^When a “usable area” has been found in the unstained blood prepara- 
tion, the microslide is placed on the table of the erythrocytometer, film side up, 
so that the “usable area” completely covers the aperture. An unstained blood 
film on a high-grade glass slide shows two distinct, sharply defined, spectral 
halos within the movable cylinder. The outer red bands are used for measure- 
ment. A black line should not be present between the two red halos at the read- 
ing point, nor should there be any difference in the intensity of the colors of the 
contiguous red bands. By manipulating the set screw, lifting and depressing the 
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inner slee\c, t^\o ell defined red halos aie brought together \Mthout oveilap 
ping, the set screu is seemed and the measuiement is tahen fiom the scale 

To insure greatei acemaej of leading, rccoid the initial measuiement 
loosen the set screw, depioss the innei sleeve sIo^\ly until two yellow bands touch 
each othei, then sloulj ele\ate the slee\c until the peiipheries of the red bands 
are again in apposition Tins procedure can be repeated bj clc\ating the slec\e 
to “graj ” and loneimg to the "red” again 

Tno blood picparations aie ahvais used foi halometi^ Foui leadings on 
each film aic talvcn from their iespccti\e usable areas The giand total of the 
leadings in raicions dnjded bj eight represents the me^n diamotor of appioxi 
matcly one million erjtluoeytes 

Range of Mean Diamctcis tn Anemia — The mean diamclei, determined bj 
Bock’s erjthiocjtometer on 44 i elapsed cases of pernicious anemia, has langed 
from 7 9 to 9 0 mi cions Compared unth mean diameters on the same eases de 
termined on 200 icd cells measuied by the Echelon oculai miciomctci the diifei 
cncc between the two calculations has been negligible Theie is, houcvei, a gieat 
diffciencc in the time required for the two procedures Tlie mean diamctci can be 
detei mined uith a Bock instiument in tuo to thiee minutes, uhile the measure 
ment of 200 cells uitli the oculai micrometer is well known as a time consuming 
pioceduie 

It IS noteuoith;y that tlioie uas no instance ulien the halometne mean 
diametei uas at ^allance uitli the determination made bj the oculai micrometer 
m the couise of studying several thousand blood films One exception maj he 
■when extiemc degrees of Inpochiomemia ueie piesent Taint halos lesidt fiom 
deficient erjtiuoejtie pigment, hence, expeiience is required to insure accuiacj 
m extreme hjpochiomasia 

A comparatue stud} of stained and unstained pieparations discloses that 
thoic IS a slight difference in mean diameters taken on the unstained and the 
stained blood film, seldom moie than 0 5 micions has been detected The louei 
reading is found in the stained piepaiation 

It is belieied, tlierefoic, that Bock’s eij’throcjtometcr is a satisfaetorj m 
strument for the rapid detci’mniafion of the mean diametei of led blood cells 
Comprehensne data on comparatnc mean eiyt}iioe}tic diameters determined b} 
the halomctci and oculai miciometer on \arious anemias aie being oiganized 
foi a later communication 

KETFRFVCF 

1 Bock H E Pbor oin ntucs Luifitlics 1 n throeyteniuissgcnt fur Piikti'sch, Khn 
Z«eclc (Lr\ throev tonicter) 12 1141, 1033 



A GENERAL PURPOSE POLYCHROME BLOOD STAIN^ 


William A. Groat, B.S., ]\LD., Syracuse, N, Y. 


T ’HERE have been raany excellent blood stains published and some of them, 
such as Jenner^s,^ Wright's,^ and Giemsa\s/'^ widely used in the recent 
decades. All of these and most of the other good ones are in reality modifications 
of Nocht's^ and Jenner^s’^ stains or embody the fundamental principles thei’cof. 
Romanowsky^ in 1891 had published some studies of the malarial organisms in 
which lie seems to have been the first to use a mixture of eosin and meth^iene 
blue. NochU in 1898 mixed Unna^s polychx'ome methylene blue with eosin to 
obtain a mixture which was the first trul}" polychrome stain, but he did not 
know lie had made new chemical compounds and did not separate the eosinates 
from the mixture. Jenner^ in 1899 was the first to filter off the precipitate ob- 
tained by mixing aqueous solutions of eosin and methylene blue and to dissolve 
it in methyl alcohol for use as a blood stain. The jMay-Griinwald^^ stain of 1902 
is to all intents and purposes the same as Jenner’s.^ The Wright stain which 
is so universally used, and Hasting stain, which is practically identical with it, 
and other variants, named and unnamed, are modifications of the Leishmann^ 
stain. These Leishmann variants differ only in the manner in wliich the meth}^- 
lene blue is heated witli a dilute alkali and tlie kind of alkali and the amount of 
heat used to fonn oxidation products. Giemsa thought to obtain some of the 
fractions of the eosinated polychrome methylene blue mixtures and recombine 
them in fixed proportions. The stain is good so far as it goes but he did not 
realize how many fractions there were. He made clear the importance of a 
methylene azure, fixing in the literature the words azure stain,’* “azure gran- 
ules,” “azure chromatin,” etc.; but he did not know there were at least three 
methylene azures and probably several more similar compounds to which ref- 
erence will be made later. Some of the now less utilized staining mixtures, like 
Pappenheim’s universal, were Jenner’s or Ma^’-Griinwald combined with 
some one of the several Giemsa formulas. Kchrmaniri in 1906 was the first 
to throw some real light on the eliemistry and the complexity of the blood 
stains, and IMacNeaP in 1922 in his tetrachromo stain did put some of these 
facts together into a stain formula. Conn^® in his discussion of this stain se- 
quence will be found most illuminating and was the source of some of these facts. 
The only reason for reporting another staining mixture would be to shorten 
the manufacturing process, simplify the technic of staining, improve the results, 
or for adaptation to some special use. Tlie stain wliicli I now rcpoi*t docs some- 
what simplify manufacturing and staining technic. It gives uniformly good 
results and has done so in various hands over a period of some twenty years. 
Recently it has been put to particular use in the photomicrography of blood. 


•From the Department of Clinical Pathology.*, College of Medicine, Syracuse University. 
Received for publication, August 3, 1935. 
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It seems to be ^\ell adapted to botli Wnek and nhite and natural coloi pioeesses 
The technical piocediue and particulai application of the stain in photomicrog- 
lapln mil be given soparateh 

This stain has become lathci nideh used loeaiU and as its use lias been 
spicad bj giaduates of the CoUege of jMcdicmc, SMaeusc Unueisitj, and m 
tenies, nuraeious icqiicsts foi the foimiila have been roceutd 

The so called poh chrome feature of the present da \ stains is a complc's: 
thing b\ no means dependent npon am single featnie The basic eommeicial 
stains aie but mi\tnics, paiticuhuh the blues and violets, and the vaiiations 
of the eosins eovei a considerable lange When one makes a so ealicd cosmatc 
of mcthvlene blue, lie makes moic than one eosimtc, lu not onh makes several 
eosinatcs of mcthvlene blue as chemical entities, but also makes eosmates of 
othei basic dvts piescnt in small amounts m the oiiginal mcthvlene blue Otliei 
vaiiations aic dependent npon the eosm used Tlic same is tine of eosmates of 
methvknc aznie methvi blue, methvl violet, and thionin I became impiesscd 
vvitli this fact tlnougli vvoiking with the v irious Gicmsa stains and modifications 
A icasonablj pmc cosinate of methjlcnc azmc giving ccitain vtiv definite and 
well known so called aziuc qualities in nuclei and chiomatm will lack some of 
the othei ehaiactcristies of a so called panoptic slain It would seem thcie 
foie that larious combinations of the leasonabh pine eosmates of methjlene 
aziue with othei tosmitts would produce a good geutial put pose stain In 
the vciv geneiallv used Wright s stain and in Hasting s stain and otheis of 
the Leishmann tvpe, solutions of mcthjlcne blue aic heated with <i weak alkali 
to jnoduce unccitam amounts of mcthvlene anut In some mannei the alkali 
is then washed out oi ntutiahzvd and an eosinatc made I became eominced 
that the vaimbilitv m diffcient lots of stain was due m pait to slight changes 
m pH and in the amount of eleetiohte piesent due to alkalization and neutral 
ization The woi kings of all textile and papei maUis* staining methods sug 
gest the impoitanee of the ckctiohtes and colloidal dispersion m staining qua! 
ities and penetiation Hav den’s blood method using a buffcicd dilution solution 
IS a valuable contribution Imstd on these pnnciples The method I devised foi 
making stain took into account that wo weio dealing vMth mixtures to st ut with 
and that the moic the blues weic mixed within leasonable limits, and the moie 
caiefiill) one avoided the use of alkali oi othei additions which might distmb the 
ultimate balanec, the bettci and more unifoim the lesults would be The ncces 
sai> amounts of the vaiious sccondaiv constituents aic small ( Wilson’*) To 
labononsl) and exiiensneh sopaiate and “punfj * them oulv to recombine 
them IS a waste of time and monev Thej can be obtained in leasonable 
amounts b> mixing vauous commeieial tv pcs What is moic, aelditional nunoi 
but useful and beautiful ebniaetciistics aie unexpcctcdh obtained The htain 
to be desciibed takes advantage of these facts Its manufactuie and the technic 
of its use aic both simplified An extensuc expeuenee with students and 
technicians has sliowm it to be a sound inutiiK stam It is neater foolpisiof 
than the moic complicated ones and lathci nnifoimlv good losulfs maj be ob 
tamed bv the unskilled Wiiui most carefully used I believe cxtiemeh good 
icsuUb ma;j be expected 

Onl> minoi changes m tiie formula foi this slain have been made ovei a 
fifteen jear period of use The pioscnt fotmiila is a revision to meet the new 
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and more definite standards of the Committee on Standardization of Biological 
Stairis. It has been thoronghly tested in its present form and nsed routinely for 
over tivo yeai’s, and wc are convinced our immufacturing results are more uni- 
form and the staining results have improved since using this stain. 


Groat's IIIodification of .Tenner’s Stain 


No. 1 


No. 2 


Eosin yellowish 

Water and alcohol 8ol. 

C. I. No. 7GS^ 

Total tlyc content 04 per cent 0.0 gm. 
Distilled water 500 c.c. 


Methylene Blue D.S.P. medicinal 
a I. 022* 

Total dye content SS per cent H.O gm. 
Methyl violet 2B 
C.X. Xo. CSO* 

Total dye content 81 per cent 1.0 gin. 
Thionln (Erlich'IIovcr) 

C. I. Xo. 020* ' 0,2 gni. 

Distilled water 500 c.c. 


•Corttned by Commission on Standardization of Biological Stains, II. J. Conn, Chairman. 
Xatlonal Aniline Chemical Corporation ccrtincd stains were used by us. 


Mix Solutions 1 and 2 and ^va^nl gently (nsc asbestos) to 50° C. and let 
stand twenty-four horn’s in inenbatov. Filter using hard filter paper, wash 
residue three times with cold distilled water. The last water sliould be pale 
blue. Dry thorouglily. Pulverize off pa])cr. 

Siam . — 


0.5 gm. powder 

100 c.c. Absolute Methyl Alcohol (chcmictilly pure, free from acetone) 

Stand two woehs, shake frequently. 

The staining period is bo.st determined by staining a normal smear. Im- 
proves with age if shaken occasionally. IIoM-evcr, use only the clear super- 
natant fluid or filtrate. 

:mktuod of dsk 

For a Single Slide . — Cover slide as fully as possible with undiluted stain and stain for an 
average of five minutes. Then plunge slide and stain thereon into 50 c.c. of neutral distilled 
water, mix stain and water by agitating the slide and then allow slide to rest vertically in 
the mixture of stain and water until it becomes rose pink. For coverslip spreads use pro- 
portionate amounts. 

For Foitiinc Lahoraiory Use . — Coplin jars may be used with pure stain in the first, 
diluted 1 to 10 stain in second, and third jar of clear, or nearly clear distilled water for final 
pinking’’ of slightly overstained slides. Average time live minutes in iirst, live minutes in 
second, and rinse in third jar. 

For Fhotography . — ^Purplish tints are required. Use fresh and filtered stains and dilu- 
tions, six minutes in first jar, fifteen minutes or more in the second jar (1-10 dilution) and 
quick rinsing in third jar (neutral distilled water) or until pink. 

Stains vary in time required but wide latitude in routine work gives good results. For 
best effects slightly overstaining in the first jar with considerable prolongation of time in the 
second and possibly the third jars is recommended. Water freshly distilled once from permutit 
softened supply is recommended. 

For Marrow . — Direct thin spreads of marrow from trephine biopsies or fresh autopsy 
material are made on slides. These are covered vdth pure dry ether for three minutes, again 
uitli fresh ether for three minutes and then with 95 per cent ethyl alcohol for three minutes 
and dried in air. They may then bo stained as for blood for examination and for photography. 
Increase staining period 25 per cent or more if spreads are thick. 
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We hoW vnth those bcherc tint imrrow aspirations are more or less mixtures 
of circulating blood and marrow Hone\cr, smears made from such material maj be stained 
like blood or marrow depending upon the character of the mixture 

Wlien a marron method involung cm ill's id cation of a bit of marrow in clear human 
serum is used, the spreads niaa be stained as blood, increasing the staining time unless Tcn 
thin 


When this stain is used loiitmeh tlie nuclei of the pohmoi’phonucleTi 
Iciicoct tes aie quite denseh and cleaih blue uith fine detail The nuclei of 
the large Ijmphocjtcs aic pale puiplisli blue and of the smallei hmpliocjtes 
deep puiplish blue The nuclei of tlie monocjtes aie giajish blue uith a dis 
tinet fine icticulum as contrasted uitli the coaiselj lobtdated and 
chromatin pattern of the Ijmphocjtes Nuclei of noimobhsts are bluish black, 
and of the joungor erj throbhsts aaiiable palci sliados of blue nith good detail 
of the cluomatm pattern depending upon matuiitj as in other stains The 
neutrophilc giannles aie a hiight lose pink and stand out piominentlj A 
lather rcmaikablc vaiiation in granule size and brilliancy bnngs out the \aiious 
stages of matuiitj , the joungei ones being moxe distinctly defined, yaijing from 
purplish to lose The so called to\ic reaction is yyell defined with blue granules 
yen elearlj shoyyoi The neutiophilc gianules stand out moie sharply than 
tlicj do yvith an average Leishmann tjpe stain Eosinophile granules are 
sbghtlj but definitely blighter and may be distinguished by then larger size 
Basophilc granules aie purple Fine dustlike, blue giay granules appear in 
matin e monocytes The so called azure granules in the yanous mononucleated 
cells aic well shown Cytoplasm of leucocytes vanes in piaetically the same 
manner as m Wiight’s and other similar stains Malarial paiasitcs aie shown 
quite definitely^ greenish blue wath sharply defined chromatin of a rich pink 
to magenta Auei bodies, Schuffner’s dots and Cabot’s iings are shoyvn as in 
othei panoptie stains and blood platelets aie laaender yyith magenta chromatin 
Ervthiocytes aie a bright lose pmk Poly chromatopliilia is yery yvell shoyvn, 
both the diffuse and the punctate Basophilia of lead poisoning is clearly 
shoiym, the gianules being a biiglit blue 

With moie caieful manipulation as described foi photogiaphy, the fine 
staining of the granules can be maintained and at tlie same time y arioiis shades 
of purple may be emphasized in the lympliocy tes and made to appear m the poly” 
morphonuclcar nuclei to the extent dcsnable for photogiaphy, yvhile the nuclei 
of the monocytes remain more definitely bluish gray and ci-y throblast nuclei 
bluish black All the good staining fcatuies of the led cells arc maintained 
Bluish, gicenish, or washed out crythrocy^tc effects aie avoidable in staining foi 
paiasites and platelets 

The compaiatne ease with which the stain may be made and nsed is in 
dicatcd by the fact that at fust we made the stain at a central laboratory and 
distributed it, but for some ten years now at the JMcdical College and at the 
SyTacuse hospitals where this stain is used as a routine, the various technicians 
are making equally good batches of stain and have only minoi diffieulties in 
handling it luteracs take to it readily and continue to use it after they leave 
us As already said, the good lesults obtained with it in photomicrography and 
the technical reasons for them will be given m a separate paper embodying 
also some of the technical featiucs of blood photomicrogiaphy 
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COMMENTS 

Present kiiowlcdfie of the ehcmisliy of blood stains leaves nnicli to be ex- 
plained. There arc three eosinales of niethylene blue, at least three thionin 
azures, one or two inethylviolets and undoubtedly numerous other eosinates in 
the mixtures commonly used. ''Polychrome,’' rather than "trichrome’’ or 
“tctrachrome," is more descriptive for present-day blood stains. 

The i)hysieal state, colloidal balance, and hydrojren ion concent ration are 
potent factors in all staining and dyeing i)rocesses. With the best chemical and 
technical control, actual results cannot ])e wholly ])rcdicled. The textile does 
not match; the paper is mottled instead of uniform tint; the blood cells are 
“off color"; and often none can tell wliy. 

The manufacturing method heivwith described eori-als as many useful 
ingredients as possible without undue exi)ense, the i)roduct seems to have a 
sufficiency of them, and we avoid the known jntfalls of application and con- 
solidate much of the valued exi)erienee of others into simple procedures. 
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ANEMIA of Premature Infants, AM, AT, Am J Di<! ChiW 49. 120-f, 1935 

In the senes of premature infants hero reported on, (he \alues for whole blood iron 
I lose!) approximated tiie lalues for hemoglobin 

On conipaiing’ tiie curves for the whole blood iron and the hemoglobin values m the 
senes of premature infanta with similar curves for full term infanta within the first eight 
montln of life, it was found that the values are equalJv high at birth and the rates of fall m 
the two groups aie parallel, the lowest values are icached at about the twelfth week of life 
The tjpes of the curves are •similar, the chief dilTercnee being that in premature infanta the 
hemoglobin and the blood iron values reach loner levels at corresponding age periods 
The factoi 

Hemoglobin in percentage 
MTiole blood iron in rag per hundred e c 

determined ly Kotikoff for full teim inf.ints is prncticallj the same as that here reported for 
premature infants 

It has been noted that ceitain common factors produce the anemra of the full term as 
well ns that of the premature infant daring the earlj mouth** of life These arc the change 
from a low intriuierine oxygen tennou to the higher postn ital tension of atmospheric air, 
the increased hemolisi*^ of eivthiocjtes niter birth, the fragility of the imnnture red blood 
cell*? of the newborn, and the einbrjon«nl type of hemoglobm, different chenncalH and spectre 
scopicall> from the liemo^Iobm of older infants 

The premature infant differs, in part at least, from the full term infant bccau'^e he his 
a relativel> more lapid growth, am) he should thcrefoie have a more rapidh increasing blood 
volume with a gieater demand for foimation of blood, i more immatuie and probably less 
efficient hematopoietic svstem (functional mcapncitj), and a smaller ''uppl^ of blood to begin 
with, which might be expected to }ield a more limited amount of blood budding materials 
The greater decline in the values foi hemoglobin and for wliole blood non m the preraatore 
infant as complied with those in the full term infant mav be explained bj these physiologic 
factors which aie peculiar to prenntuntj 

syPHIIiIS, and pregnancy, a Clinical Study of 9,150 Cases, Me Cord, J. R JAMA 
105: 89, 1935 

Pregnancy does not affect the reliability of the Wassermann reaction. 

This test should be a routine part of antepartum care 

Regardless of the activity of the disease, sufficient antepartum antmypliilitic treatment 
assuics the woman a syphilis fiee baby in 95 per cent of the cases 
The best results will be obtained with ten or more treatments 

Treatment should be radd but continuous and *'liould not be controlled by the IVasser 
maun reaction 

The concurrent use of arsenic and a heavy metal h is worked well 
Such theiapy veems to be «afe for the mother 

In the vast majority of case-?, a strongly positive cord Wassermann test, projierly done, 
me.ins that the baby has congenital syphiU** A negative cord Wavsermann reaction is of little 
value in the diagnosis of congenital syphilis 

The eharacteiistic picture of osteochondritis of the long bones is pathognomonic of 
congenital syphilis 
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There seems to bo no condition in inedicinc that returns such huge dividends in life and 
health with such a small output of cnergj' and money as that seen in the prevention of con- 
genital syphilis. 

LEUKEMIA: Its Diagnosis and Treatment, Rosenthal, N. J. A. :M. A. 104; 702, 1935. 

The relative occurrence of the three principal groups of Icucemia apparently corresponds 
with the relative percentage of the various typos of leucocytes in the circulating blood: 
namely, granulocytes, lymphocytes, and monocytes. 

The underlying systemic disorders present in all cases is essentially the same. An arbi- 
trary' division may be made according to the duration of the disease, acute or chronic, and 
also according to the number of white blood cells, into Icucopcnic and Icucocythcmic forms. 

SyTuptomatology', although of great value in difterentiating the disease, is unreliable for 
purposes of diagnosis. This should be based ou the characteristic blood changes, which do not 
depend so much on the number of white blood colls as on the presence and persistence of 
specific types of cells, such as myelocytes, myeloblasts and relative and absolute lymiphocytosis. 

Confirmatory' diagnosis of the more obscure varieties may be made by biopsy on the 
sternal bone marrow or on a lymipli node. 

The treatment of leucemia is largely symptomatic. Arsenic^ transfusions and particularly 
roentgen irradiations arc the chief means of inducing symptomatic improvement, remission, or 
possibly prolongation of life. 

LEUKEMIA: DifTorentlal Diagnosis of the Leukemic States, Kracke, B. R., and Garver, H. 

J. A. M. A. 104: G97, 1935. 

There still rcmninB no unanimity of opinion relative to the origin of white blood cells, 
but it seems probable that under normal conditions myeloid cells arise mainly from the bone 
marrow and lymphoid cells from the lyunphoid glandular system, including the spleen. 

It is virtually' impossible to distinguish between the various types of Icucoblasts with 
ordinary' staining methods, or even with vital staining. 

Cases of chronic leucemias can be diagnosed easily’ as well as acute forms, provided the 
total wliito cell count is definitely' increased with a preponderance of blast cells. 

The Icuccmic states in which the total number of white colls is normal, or below normal, 
offer considerable difficulty in diagnosis both clinically' and hcmatologically and are likely to 
bo confused with various loucopenic diseases. 

TJio most reliable criterion for the diagnosis of any leucemia is a preponderance of im- 
mature cells regardless of the total number. Studies on a large number of cases of mono- 
cytic leucemia that are filed in the Hematological Registry indicate that the chief cell ty'pe 
has its origin in the bone marrow and adds further evidence that monocytic leucemia is but 
an aty'pical phase of myelogenous leucemia, 

MYELOMA, Bence-Jones Protcinemia in Multiple, Cantarow, A. Am. J. !M. Sc. 189: 425, 

1935. 

A case is reported of multiple myeloma (granulocytic typo) with severe anemia and 
renal failure. Bence-Jones protein was present in the urine and was also demonstrated in the 
blood serum. 

The total scrum protein concentration varied between 6,S4 and 11.3 gm. per 100 c.c., the 
Bence-Jones protein being approximately 3 gni. when the total protein was 8.7 gm. and 5.2 
gm. when the latter was 11.3 gm, per 100 c.c. 

Hypercalcemia (12.9 mg. per cent) was present at the time of admission, the serum cal- 
cium concentration falling to 9.2 mg. per cent while the serum inorganic phosphorus concentra- 
tion increased from 5.S mg. to 12.5 mg. and the blood creatinine from C.l mg. to 13.6 mg. per 
100 c.c. 

The relatively rapid and marked fluctuations in serum protein and serum calcium con- 
centrations in patients ^rith multiple myeloma and the variability of the several factors which 
determine the characteristic precipitation reactions of Bence-Jones protein emphasize the 
necessity for repeated studies in such cases. 
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TUMORS, Malignant Epithelial, of the Neck, Oliver, R L Am J Cancer 23 16, 1935 

A study of 80 ca'scs of carcinoma arising in the deep tissues of the neck without rela 
tion to the epidermis or glandular organs is prc<>ented The relationship of these tumors to 
tho development of the branclual clefts is discussed, and the embrjology of these structures, 
winch form the basis for the origin of the tumors, is outlined 

Among the 80 ca'^e'*, males predominated in the ratio of nine to one, and the peak of 
ago incidence was m the sixth decade The average duration of symptoms was between six 
and seven months Tlie usual sjmiptom of onset was the appearance of a tumor in the neck 
without relationship to clinical findings in the throat or m other organs in the cervical region 
Stiffness of the necl , lieadache, hoarseness, pain, and general cervical node enlargement were 
among the other clinical finding's In about 10 per cent of the c tscs trauma marked the onset 
of the clinical history The position of the tumor was usuallj in the upper anterior cervical 
triangle, behind and below the angle of the jaw 

Only radical surgerj sufficed as an attack upon these rapidly growing and infiltrating 
tumors The usual operation adiocated involves the block dissection of the glands of the neck 
with resection of tho larger vessels of the neck, including in some instances the internal and 
common carotid artery 

Pathologically the tumors were grossly either "olid or ejstic, under the microscope they 
could be divided into squamous, cuboidal, and basal cell forms The euboidal and basal cell 
forms were subdivided into two groups diffuse and alveolar 

In the differential diagnosis it was found nece sary to rule out cervical lymphadenitis, 
benign branchial cleft cysts, malignant Ijmpliomas and metastatic circmoma from the nasal 
sinuses or structures of the throat 

A consideration of the ultimate results in relation to the inodes of treatment and the 
types of cellular pathology justifies the conclusion that these tumors, which are usually fatal 
(77 out of 80 cases), arc best treated by radical surgery if seen in the earlier stages They 
comprise a single pathologic entitj grading from the less differentiated basal cell forms 
through the cuboidal cell tjpe to the most highly differentiated squamous cell form Surgery 
13 slightly more favorable in these last two forms than in the first Irradiation is probably 
advisable in conjunction with surgery m all foims, but particularly in the basal cell type In 
advanced and inoperable cases palliative irradiation mav be helpful 

TISSUE Preservation and Microscopic Examination of Nodules in Gout, DeGalantha, E 
Am J Clm Path 6 159, 1935 

1 Fix fresh material immediately m absolute alcohol Two changes of four hours each 
for thin specimens, longer (to twenty four hours) for thicker specimens 

2 Xylol paraffin (equal parts xylol and parawax kept at 57“ ) for two hours 

3 Hard paraffin (melting point 50“) for one hour and embed 

4 Cut sections about 8 microns thick, fix to slide and drj in oven at 37“ C for two 

hours 

5 Remove paraffin with xylol and then wash in absolute alcohol 
G Stain three minutes m Hams hematoxylin 

7 Wash in absolute alcohol and counterstain with 2 per cent alcoholic eosiii one minute 

8 Clear m several changes absolute alcohol, carbol xylol and xjlol 

9 Mount in xylol Canada balsam 

Por specific demonstration of urate crystals, use above technic through stage 0, then 
6A Place slides in 20 per cent silver nitrate solution and expose to strong sunlight until 
tlic urates are a bright rose color (one to four hours) 

7A Prepare solution of (a) 10 c c 3 per cent gelatin in hot water, (b) 3 cc 20 per 
cent silver nitrate and (c) 2 cc 2 per cent hj drochmon, and pour this over slides until the 
urates turn black and the connective tissues are jellow 
8A Wash quickly m hot water (57“ C ) 

9 A Clear m absolute alcohol and xylol as in stage 8 above 
lOA Mount in xylol Canada balsam 
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Tor decalcify nip: specimens containing })onc- (3) PJacc tlim specimens m absolute alco 
hoi containing 2 per cent concentiatod iiitiic acid. Change to fresli solution o\ci} twenh four 
hours until the bone is softened (2) Wasli m se\oral changes of absolute alcohol for tuent> 
four houis (J) Embed and handle abo\e 

BLOOD CALCrCTM, Clinical Estimation and Significance of, Me Lean, T, C., and Hastings, 
A B. Am J. U Sc 189; 003, 30*35 

The total calcium of the serum or pla'^ma is noaiL all accounted for as calcium ions 
and calcium bound to protein. Of these tuo foims the ionized calcium is of priniai*} physio 
logic and clinical importance. 

Ohe calcium ion concentration of tlie plasma is noimallj^ maintained Mithin a relitiveL 
narro^N range In a process of physiologic icgiilation in winch the paratlnroid glands play a 
prominent part This range has liecn found, as a rule, to be fiom 1 25 to 5 25 mg per 100 cc. 

The ( ilcmm ion concentration of the plasms, at any one time, is the icsuUant of an 
equilibrium between tlic total calcium and total protein present in the pla‘'ma 

A method for clinical estimation of calcium ion concentrations, by calculation from 
total piotein and total calcium concentrations, is prc'sented RcMilts obtained by this method 
ha\e been found to be in substantial agi cement with the icsults obtained by diuct obsenation 

riuctuations in tlie concentration of total ealcinin, occurring in respon^-e to fluctuations 
in the concentration of total protein in the pln'^ma, are ncce^'Mry foi the maintenance of 
normal calcium ion coneentiations, and consequently aie not in themsehes of clinical impor 
tance 

An increase m the calcium ion concontiutioii in the idaMim is prcsumj)ti\e CMclencc of 
hy perfimction of the parathy roid gl uuls 

A decrease m the calcium ion concent lation in tlie plasm. i may occur as the result of 
hypofunction of the parathyroid glands, or may be bi ought about by the hy jieiphosphatcmi i 
of uremia. 

In all other conditions in\cstigatod, im hiding ^,lnous di^oidor^ of calcifiiation, the cal 
cium ion concentration of the serum or plasma has been found to be within nonnal limits 

BLOOD GLUCOSE CLEABANCE, Determination by a Microintci'val Method. I. Studies 
in Nonnal and Diabetic Persons, Me Kean, B. M , Myers, G B , and Von Der Heide, 
E C. Am J Af Sc. 189: 702, 1035 

The authors feel that a ^Mioimar^ microintcnal cur\c (peak of 1T5 mg pei cent or 
below and fifteen minute leiel of 325 mg. per cent oi below) is stronij piesumptne cMdence 
against the presence of diabetes mcllitus On the other hand, an .ilmoimal cui\e is not of 
equal diagnostic significance Cm\es similar to those obtained in diabetes ha^c been found in 
se\eral otliei conditions, such as cardiac decompensation, hy pertension, choleey stitis, peptic 
ulcer, caicmoma and chronic encephalitis. 

The fate of the injected glucose has been conjcctincd and .ni attempt his been made to 
explain the early appearance of a distinctne response in normals and diabetics 

PBEGNANCY, Chemical Test for, Mencken, J. G. Dcut'^chc mod 5Ychnschi. Lcip/ig 60. 
1837, 1034. 

AIcneken found the test dcMsed by Vischei and 33owman of value The method follows 
Ucagcnt^ — (1) 0 5 per cent solution of hydiogcii peioxulc (2) 1 pei cent aqueous 
solution of phenylhy drazmc hydrochlondc (3) 5 per cent aqueous solution of methyl cyanide 
(4) Concentrated hydrochloric acid The reagents should be freshly piepared each week 

j^lcthod (1) To 1 cc of unne add 1 drop of peroxide solution, 5 drops of iiheiiyl 

hydrazine solution, 5 drops of methyl cyanide solution, and 5 diops of IICl (2) Place the 
tube in a boding uatci bath for twenty ^i^e minutes 
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licadtnff — JPo5i<tie lus'set color ind fiocculent precipitnic "Nrenckcn usually obtained 

a dustlikc and occaaionalh a soineuhat more dispersed precipitate 

I^egatnc gt^a^^ color and no or only a powden precipitate Jlencken found negati\e 
reactions liglit and positive reactions dark in color 

PEPTIC ULCEB Gastric Mucin Treatment of, Fogelson S J Arch Int Afed 58 7, 1935 

A stud^ based on questionnanes concerning 494 piticnts nitli peptic ulcei treated bj 
clinicians throughout the United States has demonstrated the abilit\ of gastric mucin to con 
trol all the s\mptoms in 70 5 per cent and to afford a pirtial relief of symptoms m 23 per 
cent, nhilc failuie to afford anj relief oeeuired in G 5 per cent 

In 217 patients nith intractable ulcers i\ho could not be relicied of symptoms bv medical 
management, of nhoni f9 had been submitted to picMOUS surgical piocedurcs, gastiic mucin 
affoided complete relief m G3 1 per cent, partial relief in 29 4 per cent, and no relief m 7 5 
per cent 

The results obtained in tins group of patients nith intractible ulcers suggest the pos 
Bibilit^ of obtaining s\mptomatic lehef mth gastric mucin in a relatuel/ high percentage 
of patients in uhom accepted orthodox measures, including opeiation, lia\e failed 

The permanence of the results is not considered, ouing to the limited penods of ob3er\a 

tion 

TUBERCUIiOSiS Renal, Spontaneous Healing of, Keyes, EL J V M \ 104 IG 1380 
Medlar has shonn that renal tuberculosis begins as a noiisuigical lesion that frequentU 

heals 

This lesion ma\ be identified clinically as i tuberculous bacilhiria (as defined m the 

text) 

Surgical ren il tuberculosis, characterized b\ gross changes slioun by pyclograph^, is 
clinically i progics«i\e disease nith a fatal termination unless intoirupted b\ nephrectom’\ 
The p\clogrini discloses surgical tuberculosis Tlie c irlier tlic nephrectomy, the greater 
the probability of cure 

The healing of surgical renal tuberculosis by p ithologie iicplirectoniy is extremely rare 
and, eyen yyith the kidney function gone, active tubeicu’osis may persist 

Though suigical renal tuberculosis may remain latent for long periods of time latency 
IS extremely lare and even in its most complete form, le, latency due to complete physiologic 
destruction of tlic kidney, tlie tuberculo=is may still actually be actne 

The cuiatnC treatment of renal tuberculosis, old and ncyy, is nepliiectoiny 

WEIL’S DISEASE Serological Diagnosis of. Brown H C Brit Jf J 1 411, 1935 

The procedure folloyymg, the "adhesion tost," has been found is reliable as the ag 
glutination test m the diagnosis of infection y\itli L ictohcmorrhafficae It is also more 
rapidly performed and easier to read 

The agglutinatiim test (Scliuffner) is performed by alloyying yiiious concentrations of 
scrum to interact yyith an equal volume of a young culture for two hours at 32* C \fter 
incubation small drops from tlie yarious dilutions arc placed on slides and examined, yyithout 
.1 cover glass, by dark field illumination 

The technic of the adhesion test folloyys 

The folloyving reagents are required (1) The patient s seium, (2) a young broth cul 
turc of L tctcrohatmoirhogtiae , (3) a saline suspension of a young culture of B coh or other 
similar organism (4) a fiycfold dilution in saline of fresh „uinea pig s <erum (this is not 
required if the pitient’s scrum is tested on the same diy the sample is taken) 

One yoluine (about 20 c mm ) of each of the alo\c reagents is placed in a small ag 
glutmation tutio and the contents mixed a control tube contains known normal serum in 
place of the patient s serum The tubes are incubated at '’7* C for thirty minutes, and then 
a small drop it. placed on a microscopic slide, co\crcd yyitli a coyerslip, and examined by 
dark field illumination In the e\ent of a negatiie reaction the leptospira will be seen syvim 
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ming freely and totally unimpeded by the presence of bacteria. In a positive reaction the 
bacteria will be seen to be firmly adherent to the leptospira. Not all the Icptospira will be 
affected in this way, but only a certain proportion, unless the scrum is of a very high titer. 

At least twenty leptospira should be observed before a negative result is recorded. It 
may be that one or more bacteria, in u positive reaction, will adhere to the end of the or- 
ganism, and no amount of movement on the part of the leptospira “svill dislodge them. Other 
leptospira will be seen almost completely’ covered with bacteria, with only the terminal por- 
tions still in sight. The reaction is very dramatic, and no difficulty should be experienced in 
reading the results. 

IVhat occasionally happens with a negative scrum is that a leptospira may be seen more 
or less in the center of a small clump of bacteria. In this case it ^vill be noticed that it is 
not adlicrcnt to the bacteria, but slides in and out of the bacterial clamp, a totally different 
state of affairs from that in which there is true adhesion. IVhcn there is a positive reaction 
with the patient scrum a second tost can be made, using dilutions of scrum which will give 
total concentrations up to 1 in .'50,000, 

The reaction is marhed by the end of the second week and may be expected to appear 
approximately as soon ns the agglutination test (sixth day). 

The culture medium used in the adiicsion test is a modification of that recommended by 
Fletcher (1927), and is as follows: distilled water, H c.c. ; lemco broth, 0.5 c.c.; inactivated 
rabbit scrum, 0.25 c.c. The culture is incubated at 32° C. for six days. It is preferable to 
use a strain whicli has lost its pathogenicity. 

PNEUMONIA, Streptococcus, A Note on Parenteral Liver Tlierapy in, Wilson, J. A. Am. 

X M. Sc. 189: 371, 1935. 

The injection of liver extract was tried in the first case of pneumonia because of the 
drop in leucocy'tc count from 1G,000 to S,200 in three days. When liver extract was started, 
this patient was seriously ill, in a light stupor, high fever, able to take very’ little nourish' 
ment, and voided 500 c.c. of urine in twenty-four hours. The prognosis seemed poor. Sixteen 
cubic centimeters of liver extract (equivalent of SOO gm. of fresh liver) were given intra- 
muscularly' between 4 p.m, of the fifth day and 4 p.m. of the sixth. Tlie leucocyte count rose 
from 8,200 to 27,800. Tlic patient improved. He voided 3,400 c.c. of urine in twenty-four 
hours, and although still confused mentally the stupor was less and the fever lower. Tlie 
leucocy'tcs remained about 20,000 until the tenth day- of the illness. The fever came down 
by' lysis and there wore no complications. He was discharged from the hospital on the 
fifteenth day. 

T)io leucocy'te count in the second case, on the third day' of illness was 10,400 and had 
dropped to 5,200 on the fifth day. Daily liver extract injections were started on the fifth 
day and given for 5 days. The general condition of the patient was greatly improved and 
the average leucocyte count was 7,000. No injections were given on the tenth, eleventh, and 
twelfth days of the disease. The leucocyte count on the twelfth day was 4,600. Four cubic 
centimeters of liver extract were given on the thirteenth day, and on the fourteenth day the 
count rose to 12,200. In three more days the count dropped to 7,000. The temperature was 
normal by this time, the iKitient improved i-apidly' and no complications occurred. 

Differential counts coincided with the number of leucocytes. An increased leucocyte 
count was accompanied by a relative increase in the neutrophiles. The number of white blood 
cells seemed to be a sufficient index of the patient's condition. 

In studying the hospital chait, it was interesting to note that the output of urine was 
below normal just before the liver therapy was instituted, and greatly increased just after it 
was given in each case. The first patient averaged an intake of 3,000 c.c. of fluids a day and 
the second 2,500 c.c. daily. 
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EDITORIAL 


RENAL FUNCTION TESTS 

L aboratory methods foi the estimation of the tjTie and amount of damage 
J that has been done to diseased hidncjs are being constantly improved 
Classifications of nephritis ha\e been simplified to conform with the data that 
can be elinicallj established Clinical diagnosis can no longer be satisfied with 
mere qualitative estimation of the presence or absence of albumin and casts in 
the urine, along vith blood pressure determinations or studies and clinical ob 
servations As Addis and lus assistants^ hav c pointed out, the rate of elimination 
of protein or serum albumin in the urine as detei mined bj quantitative cstiiaa 
tions, along with the quantitative determination of the rate at which formed 
elements are passed in the mine, is necessarj for satisfactorj diagnosis and 
prognosis in lenal disease 

Modern tests for the functional capacity of the Indnejs will jield mforma 
tion of value not onlj in the diagnosis and prognosis but also information that 
IS indispensable in the scientific treatment of patients with renal disorders The 
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ability of tlie kidney to concentrate urine specimens, to excrete plienolsulphonc- 
phtlialein and urea along ivitli the maintenance of normal levels of nonproteiii 
nitrogen waste in the blood plasma, are used in the establishment of renal func- 
tion. Chapman and Halstead, " ]\rac*Kay and Eytand," living and Van Slyko/ 
Freyberg^ and Stieglit/f" have made interesting comparative studies of the value 
of various typos of tests. The \ an Slyke urea clearance test is genci'ally accepted 
as the most accurate and most delicate method. It is a standard with which all 
other tests should be compared, but it reciiiires facilities for microchemieal blood 
and urinalysis. 

Alving and Van Slyke^ have found that the urinanj specific gravity and 
volume oiiip.nf tests compare favorably with the urea clearance, ])rovided the 
tests are made under standard conditions. These sim])le tests, which have been 
variously named according to the authors of the test or a modification, as the 
Volhard, the Addis, the Iledinger and Scldayer, the iMosenlhal, ai*c more ap- 
propriately designated as the two-hourly I’cnal, the urinary specific gravity, or 
the concentration and dilutions tests. 

If allnimin is found in any urine specimen, it should bo quantitatively esti- 
mated by the Shevky and StafLbrd* modification of the Esbach method, using 
Tsuchiya’s reagent in graduated centrifuge tubes. If there is less than 1 gin. of 
albumin ])er liter the effect upon the specific gravity will be negligible. However, 
every 2.5 gm. of albumin add one point to tlie third decimal of tlie specific 
gravity. Precautions and care arc necessary in the taking of the specific gravity. 

The tu'o hour and the quarter hour phenolsuJphoncphthaJein cxcrcti&n tests 
as introduced by Eowntree and Geraghty*^ have been found by ChristiaiF and 
others to be of limited value, in that they fail to detect or show decreased excre- 
tion in the milder cases of nephritis with sliglit or moderate degrees of impair- 
ment. It is often normal after half the functional renal tissue has been 
destroyed. Furthermore, liver diseases were found to interfere by contributing 
unreliable, often high, excretion values. Chapman and Halstead- recently re- 
discovered the fact that the curve of elimination of plienolsulphonephthalein 
Avas slow to reach the maximum in nephritis and that a delay in the excretion is 
one of the earliest indications of imjiaired renal function. Tlie normal 40 per 
cent was to be excreted within fifteen minutes after intravenous injection. In 
a large series of cases it was found that in the presence of nephritis there Avas 
invariably a decreased fifteen-minute output of the dyestuff and a marked ab- 
normality in the curve of excretion, particularly a delayed peak in the elimina- 
tion, even Avhen the two-hour output was normal. The technic for performing 
the test is the same as the usual two-hour test, except that the dye in 1 c.c. 
amount, containing exactly G mg. measured in a tuberculin syringe, is intro- 
duced iiitraAxnously. The patient is asked to A’oid immediately and drink 600 
c.c. of Avater one-half hour before the injection. A specimen of urine must he 
obtained at a fifteen-minute interval even if catheterization must be resorted to. 
Then an hour specimen and again a second hour specimen as the usual test must 
be obtained. Concentration of the dyestuff in the fifteen-ininute, one-hour, and 
lAvo-hour specimens is determined in a colorimeter, using a standard solution of 
freshly prepared plienolsulphonephthalein. 
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Stieglitz and iCniglif ln\o leeentlj offeied as a substitute for the phenol- 
sulphonephthalem test a sodttnn fenocyamde in nhich the latter substance 
js intiodiiced intra\enouslj and the output deteimmcd quantitatneh m the 
urine The felloc^amde is appaienth filtered onh thiough the glomeruli The 
test, theiefore, senes to detect the slightest of pathologic changes in the glomei 
ular membiane The test seems to ha\e ^er^ definite ad\antages o\er the 
phenolsiilphoiieplithalein esciction test, but fintliei studies are necessan to 
establish the advantages and disadvantages 

SJood and Unne Chctmcal Test^t of K'ldney Function — Facilities for the 
pioseeiition of the methods of quantitative blood and urine chemistij aie not 
alvsavs available foi the general practitionei, but the rise and development of 
the clinical Jaboiatorj in most communities makes it possible foi most physicians 
to avail themselves of these methods of piecision The total blood nonprotem 
nitrogen levels or those of any one of its constituents as urea, uiic acid, creatinine, 
ammo acid, oi lest nitiogcn have long been consideied indices of renal function 
The poiccntages of the total nonpiotein nitiogen that a constituent as urea 
makes up, oi the latio betueen the tuo, have been consideied bj German and 
French investigators to varv m the presence of lenal impaument Moseiithal 
and Brugei^® have reccntlv hi ought forth substantiating evidence 

The blood niea mtiogen — nonpioicin mtjogen 100 noimallv 

lemains appro\imateh constant at about 44 or less accoidmg to the studies ol 
Moscnthal and Biuger*” The latio uses vihcn renal impaument increases and 
loaches a level of 80 oi moie with a mn\imum impaument as a lesult of destnie 
tion of kidtte} tissue that has been accomphshed Impioicment of the kidney 
function is evidenced bv a diop m latio, while fixation at a level above 50 and a 
lapidly rising ratio are to be consideied as ill omens The icsults of ilfosenthal 
and BiugeF" compaie favorabh with the lesults of the uiea cleaiance tests of 
Van Slvke The advantages cited foi this test ovci that of the urea cleaiance is 
that only one specimen ot blood is necessaiv and the somewliat troublesome and 
sometimes difficult collection of urine specimens under basal conditions may be 
dispensed with 

A review of tliese modern metliods of detei mining the functional state of 
the kidneys and the comparative studies and oui own experiences leave us with 
the impiession that the simple methods caiefullv caiiied out aic v\ell woitli 
while Wlien possible, ail of tlie methods outlined above should bo applied and 
repeated at mtcivals where theic is anv question of impairment of the kidney 
function 
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Correspondence 

Dear Ed.: 

Have you ever noticed that the simplest little discoveiy may liave the most important 
results? Sir Isaac, for example; if he liad seen the apple fall up instead of donn we would 
never have had the Law of Gravity. 

I have recently made a simple discovery that may be quite important. I have found 
that I can nail three medical magazines together as well as tlircc boards. 

In our community wc have some medical colleagues who would not dream of committing 
a criminal abortion or of splitting a fee, even by letting the family doctor assist at the 
operation. But these same honorable gentlemen, nlion it comes to a loose issue of, say, the 
Jour.NAii OF L.vbouatouy axI) CLixiCAii Medicine, which contains an article that interests 
them, display a capacity for the differential diagnosis of mine and thine that is quite lousy. 

For many years and particularly during the late (?) depression, when expenditures for 
bookbinding were out of the question, it was my habit, at quarterly intervals, to bore holes 
in each set of tlircc journals, string them together with picture wiie and solder it in place. 
AVo lost fewer journals but it was a monumental task to bind some 45 different journabi and 
the picture wire was rough on the table tops. 

Now I nail the journals together. It sounds so simple that it sounds silly. I line three 
journals up at the edge of a table, turn back the cover, clamp them to the table with a pair 
of carpenter’s clamps for better immobility, and with three wire nails with heads, of a length 
that will not quite permit of complete penetration, nail them together. Then I turn the 
journals face down, turn back the back and drive three more nails. Headed wire nails, 1^4? 
1, and % inch are best suited. An Iionest doctor may steal one journal but three together 
wouldn’t go into an overcoat pocket, even if we wore overcoats in Hawaii. 

You probably will not publish this letter for I sec that you are in the bookbinding 
business. 

At the risk of seeming just too erudite, I add another discovery, simple but with far- 
reaching consequences; I have discovered that since holding the nail I was driving with a pair 
of forceps, I haven’t hit my thumb once. 

Aloha, 

E. A. Fennel. 

Honolulu. 

Febniary 3, 1936. 
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CLINICAL AND EXPERIMENTAL 


EXPERIMENTAL AND CLINICAL OBSERVATIONS REGARDING 
ANGINA PECTORIS AND SOJ\IE RELATED SYMPTOMS* 


D E Jackson, PhD , MD , and IXcLrN L Jackson, MD , 
CiKciKKATi, Ohio 


I N OUR opinion angina pectoiis is due to acute, spasmodic, incooiduiated 
eoiiti actions of the esophagus and Stomach Bj this leaction an or other 
stomach contents aie entiapped eithei in tJie esopliagus or in one poition of 
the stomach That sucli action occurs in the Juiman subject is well demon 
strated hj the fact that moie than foitj eases haie non been deseiibed in the 
Jiteratuie in nhieh at autopsj complete lupture of the esophagus has been 
found The symptoms in these cases geuerallj resemble those of coronal j 
tlirombosis as non usually lecognized, and confusion and mistakes in the diag- 
nosis are easilj understood Peihaps the most striking case of ruptuie of 
the esophagus nas that described (the first on record) bj Hermann Boer- 
haa\e^ in the case of Baion de lYassenaer in 1724 In this ease the esophagus 
(so nearlj as we can determine) was torn completely in two a little ways 
above the diaphragm This indicated an endwise pull (by vomiting lu that 
case) on the esophagus, but the usual rupture is a longitudinal slit, generally 
on the left side about one inch above the cardiac sphincter While more than 
forty of these eases are proved to have undergone complete rupture, we have 
found but little emphasis placed in the literature on what we believe to be a 
vastly greater nurabei of cases in which partial rupture, or temporary strain 
mg, occurred This is the type of case (the stomach may be included) which 
we believe lepiesents what is now known as angina pectoris If there be no 
iiipture either into the lumen of the esophagus or into the plemal cavity, 
then no v isible hemonhage may be detected even at autopsy But it was well 

•From the Department of Pharmacol osi of the University of Cincinnati College of 
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known evcji to Ileberden that tliese patients occasionally vomit and that some- 
times the voinilus contains blood. The presence ot nlcers or other lesions in 
the esophagus, gallbladder or stomach does not change the viewpoint, but, 
only makes more probable the occurrence o£ incoordination and spasticity 
tlirougli Die local nervous meelianism. ‘When pain radiates down one or both 
arms, then we believe that it originates in that portion of the esophagus and 
adjacent (strained or injured) mediastinum which lies between the hori- 
zontal midline of Die heart and the upper opening of the thorax. The evi- 
dence for this will appear below. But if the pain remains in Die neigliborhood 







' Fiff. 1. — Upper tracing, stomach ; middle tracing, blood pressure ; lower tracing, i-espiration. 
At “X” 3 c.c. of nitroglycerine (16 per cent) were injected by vein. Stomach contractions im- 
mediatelv ceased and the walls I'claxed. This permitted the longitudinal fibers, to which the 
instrument was attached in front of the greater curvatui'C, to shorten passively. This caused 
the writing lever to rise, but the stomach as a 'whole was completely relaxed. 


of the ensiform oi- a little way above and does not radiate laterally (to arms, 
etc.), allliough it may extend np into the neck, .laws, and those parts of the 
face and neck wliieh are innervated by the tenth nerve and the fifth nerve 
(which has communications with tlie tenth), then we believe that the origin 
of this type of pain (probably ebiefly vagus) lies mainly in tlie stomach, or 
in the stomach and the lower end of the esophagus. 

Perhaps not a single extensive article on angina pectoris from Ileherden 
on down has failed to note that the relief of pain in this type of ease is often 
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associated lutli the eiuetafion of a laige 'volume of gas Oiu own observa 
tions, both expel imental and clinical, lead us to suspect that the lelief of the 
pain really begins a little while befoie the gas escapes This is due, in our 
opinion, to the begmiiuig relaxation of the stomach wall and of the caidiac 
sphincter and peihaps of contracted segments of tlic esophagus (in which the 
longitudinal muscle lajei is in\ohed) Tins peimits the gas to escape That 
the relaxing action of nitutes on smooth muscle ma^ gieath aeceleiate this 
piocess will be obMoiis at once to all phaimacologists (Pig 1) Iso gas oi 
othei stomach contents nia'v escape tluough the month, howevei, foi relaxa 
tjon of the stomach maj peimit then painless letention (This, we belle’s e, 
has actiialh been seen fluoioscopicall;y in man bv Pa'viie and Poulton ) 



ric 2 — special electrodes for intiaesopi ae^al stimulation For description see text 


pjg 2 shows a new foim of stimulating electiodes made of two paiallel 
wiies insulated witli a riibbei co^ellng about tliiee eigliths of an inch in diam 
ctei The wiies, including the co'vcung, are about as flexible as an 0 Kllnal^ 
stomach tube and aie foiii and one half feet long At the stimulating end 
(haid lubbei tip, watei tight connections) two small scievrs make contact 
with the inside wiies The flattened heads of these soicws fonn the stimulat 
iiig points of tlie electiodes When the tip of these elettiodes is passed down 
into the esophagus of an anesthetized dog and a stimulating current is applied, 
a \arietj of lesnlts nia^ be obtained If tbe electiodes are placed a little way 
aboie the cudia stimulation mav inhibit bieatlnng If the electrodes be 
moved a little wav othei nenc fibei-s niaj be caught which will cause vigor 
oils and veij lapid lespiratorv movements Jlixtures of these two effects inaj 
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also be obtained. Apparenlly they are dne to reflex slinuilation of the re- 
spiratory center. As the electrodes are drawn upM-ard in the esopliafrns and 
ncAv areas are stiinnlated, other phenomena occur, one of these being either 
slowing of the heart (possibly vagns inhibition), or the sudden development 
of auricular fibi'illation. In most, but not all, dogs the auricular fibrillation 
can be produced readily. In some animals the fibrillation stops when the cur- 
rent is turned off, but in others it may persist for some minutes (Fig. 3). The 
type of anesthctie used undoubtedly influences the results. Tliis is a good 



Fig. 3. — Upper tracing’, blood pressuie (carotid artery, mercury manometer). At '"on" 
electrical stimulation -was started within the csopliagus directly behind the left auricle. The 
auricle promptly started to flbrillatc and continued to do so throughout the rest of the tracing 
although the stimulation was discontinued at '"off." Near the end of the tracing an Injection 
of "octin" first lowered and then raised the blood pressure but did not stop fibrillation. Later 
an Injection of adrenalin restored the normal beat. 


way to produce auricular fibrillation for students who wish to study the 
phenomena in the intact animal. Wc believe that fibrillation is produced by 
leakage of current through the esophagus wall into the left amucle, but the 
sympathetic nerves in that area may be somewhat involved (as may some 
vagus fibers). We have not ventured to try this experiment in man for fear 
of the development of dangerous cardiac irregularities. 
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Stimulation uitliin the lumen of the esophagus at most points aho\e the 
level of the apex of the heait ^\ill pioduce \igoious muscular mo-v ements in 
some area of the chest, oi in the foie limbs, neck, abdomen, or othei parts of 
the boch This is clue to stimulation nithni the esophagus of iieiies nhicli, in 
some ua^, tiausnnt the impulses to the muscles of the iinohed aieas In the 
nouaiiesthetirecl clog neak stimulation thus applied inoies exactly the same 
muscles (and apparentlj finci dnisions of the muscnlatiue) and at the same 
time piocluees unmistakable symptoms of pain Tlie innenation appeals to 
be stiicihj nmlatoal (and ne behcAe this point to be of special importance pai 
ticulailj nith lefeience to the in;)ection tieatment ot angina) AVhen tlie stiniu 
lating points aie turned to the light, then mo\ements (and pain if the animal 
IS conscious) aie piodiiced m the light side If tlie points arc tinned to the 
left, the moienients (and pain) aie on the left But if the stimulation is 
ton aid the fioiit oi the back of the esophageal lumen, tlieii mo\ements maj 
be obtained on both sides appaieiitJv because tlie cuuent spieads a little 
ton aid each side With a little caie one can pick out exacth the aiea into 
which pain spieads in angina peetoiis (left aim, light aim, chest, etc ) We 
should emphasize lieie that these eftects as seen in tlie anesthetized doff aie 
mainly motor But ne haie obtained a deseiiption of the musculai pains and 
soreness donn the left aim of a patient oiih a fen honis aftei he had had a 
seieie attack of coionan thiombosis nlnch iinohed, so fai as it is possible 
foi us to make compaiisons betnceii the human being and the clog, exactly 
the same muscles 

We should emphasize that bi siniph lotating tlie stimulating points fiom 
the left to the light nitlim the esopliagns ne can produce exacth coinpaiable 
movements on the light side We believe that none of the nnohed nei-ves 
come fiom the tiue musculai tissues of tJie heait noi do the\ JiaAC am tiling 
to do nitli the heait dnecth (but the heait nn\ he imohed nidiiecth, oi 
by leflex neiAoiis action) Foi the stiength of the heartbeat, the blood 
picssiue, etc, ma} be entiieh uninfluenced bj the stimulation unless an area 
just beneath (beliind) the amide be stimulated (and then no movements of 
the limbs maj occur) But if a few (efferent) sympathetic fibers going to the 
heart are caught in the sfimiilation, oi if extia aclienalm is secietcd, then 
there may be slight (clela\ecl) changes in heait late, etc 

Clinically it is nell knonn that soieness of ceitain gioups of muscles 
(usually down one aim) may follow attacks of angina pectoris oi coionar> 
thrombosis Veiy laiely a heipes zostei follons donn the couise of the nciies 
in the aim and moie often s|^^ell^ng, lednoss, other skin lesions oi neakucss 
occurs We beJie\c a/1 of these symptoms lesult (directly or indnedh) fiom 
injuiy of these iier%es in the esophagus nail or in the neighboung mediasti 
num and pleuia Theie is a good deal of clinical eudeiice to indicate that 
adhesions (fiom infections etc ) betneen the esophagus and adjoining struc 
tures (plema, bronelins etc ) ma\ be concerned in some cases In such in 
stances especialh the longitudinal fibers of the esophagus (main musculai 
stiands from the esophagus connect nith neighboring siruefures) ma'v pro 
diice a pull on neme fibers nlnch nould be painful Such enchuse contrac 
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tions of the esophagus can be seen if the outer wall of the organ is stimulated. 
These inovcments are of a rapid ''creeping'^ character Avhen produced by 
faradization. The esophagus seems to be capable of shifting its own position 
(also the effects of stimulation within it) somewhat from side to side (at 
least in the clog). 

Tlie clifficully of explaining both the presence and the absence of pain in 
tlic heart (coronary arteries?) during attacks of angina or coronary thrombo- 
sis has impressed many observers. And many literary (but fewer experi- 
mental) attempts have been made to clear the matter up. Within recent 
years von Bergmann,- Gionnoni and Luneclei/^ and others have advanced the 
view tlmt stimuli passing up the vagi from the stomach or esophagus go to the 
medulla and are thence reflexly sent back down over other vagus fibers (not 
having yet been felt by the patient) to the heart where constriction of the 
coronary vessels is produced, and this causes painful impulses which pass 
back through the posterior (anemia nerve?) roots to the spinal cord and 
thence to tljc brain when llie patient becomes aware of their jmesence. We 
believe this conception is mainly erroneous, but partly correct. Von Berg- 
mann has well described a whole series of patients (with x-rays) showing that 
“hiatus hornia^^ or dilatation of the esophagus at or ,iust above the cardia is 
frecjuejitly found in patients having angina or “aiiginoid^^ symj)toms. He 
lias seen such a hernia Mdiich would balloon up suddenly just above the dia- 
phragm when the patient breathed deeply. Many of these hernias are de- 
veloped suddenly during fits of vomiting or straining. One of our patients 
dated her trouble definitely from the “breaking loose of something^’ deep behind 
the ensiform while she wnis attempting to place a heavy box on a high shelf. 
She died suddenly about four years later after having run a typical course 
of angina ])ectoris. We have found no x-ray pictures in the literature show- 
ing the condition of the stomach and esophagus (with coniaiuod harium) dur- 
ing an acute attack of angina pectoris or coronary thrombosis. But we know 
that vomiting is nearly always present in acute corojiary tlirombosis and some- 
times in anginal attacks. The eructation of gas, or its retention in a relaxing 
(or contracting) stomach, of course, would not be seen by the patient or his 
attendants. Von Bergmann has expressed the opinion that there occurs an 
endwise (up and down) pull by the esophagus on the stomach, so that folds 
of the stomach may be drawn up through the esophageal orifice in the dia- 
phragm (as shown in his x-ray pictures). This may be partly due to descent of 
the diaphragm in deep breathing which tends to compress the stomach. 

“Hiatus hernias/^ diverticuli, dilatations, spasms and other anomalies or 
lesions of the esophagus in great number and variety are, of course, well 
known to gastroenterologists, but there is extremely little emphasis placed 
on these by cardiologists. And yet if one can get a true history of the exact 
location of the very first sensation which a patient feels in an attack of angina 
or coronary thrombosis, and if the physician can imagine that such an instru- 
ment as an ice pick were passed backward through the initial point of pain 
to the posterior wall of the body, it will very generally be found that the 
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lustiumeiit ^\ouId pass thiougji tlie esopliagus oi the upper pait of the stom- 
ach But seeoudan ladiatiiig pam iii othei legious ina} ofteu be so se\eie 
that its point of oiigin is tost siglit of eiitiielj 

Especial mentiou should be made of the noik of Waltei Veidoii'* in Eng 
land Veidoii belieied that the leal lesion of angina pectoiis (he did not seem 
to leeoginze coionai;v thioinbosis) consisted in tlie establishment of “mitable 
centeis^’ in the spinal cord oi medulla He beJie\ed tliese “centeis” "iveie 
excited b^ stimuli that ouginatcd in tlie nails of the stomach oi esophagus 
fiom piessuie inside tlie oigans nhicli pioduced sti etching (tension) on the 
gastiic 01 esophageal oivtei coats, and that nlien these impulses i cached the 
^‘mitable ceuteis’^ the impulses neie icflected outnaul o^el somatic nei^es 
to the left aim, shouldei, neck, oi othei legious to nhich the pain nas le 
teiied A \on laigc lumibei of \ahiable cluucal ol)sei\ ations neie made h\ 
Aeidon He did no auimil expeiimeuts and does not mention the clectio 
caidiogiaph, noi coionam thiombosis as ne lecoginze it toda\ 

If one opens tlie chest iiiulei anesthesia and recoids the pulmonaij blood 
piessiue fi om tlie left piilmonan aifeij, it mil be found that inflation of a 
lubbei balloon in the esopliagns just behind the heait mil cause au enoimons 
use in file pulmonan blood piessine (Pig 4) A similai inflation of the 
esophagus bi enfiapped au (oi stomacli contents), due to tno appioachuig 
spasmodic eontiaction iiiigs, ma\ leij nell be expected to inoduee a com 
paiable piusiologic effect mth inciease of picssuie ui the light lieait (causing, 
as can he shomi cxpenmenfallj, axis dcMation, T naie clianges etc ), dispnea 
dAsphagia oi anginal pam It has been fulh clemonstiated b^ Ileitz and bj 
PaMie and Poulton'^ and bj othei s that lapid inflation of a balloon in the 
esophagus (e\en mtli Ion piessmes) causes the deielopment of pain nhich 
may easilj be made so acute that the subject cannot stand it, and that the 
subject can locate the position of tlie pam (bag), as revealed bv fluoroscopv, 
mtliiu one meh of its exact location It is oui opinion that a patient vrJio 
indicates ovei the left boidei of liis sternum, oi over the ensiform a spot 
vilucli maiks the seat of his pam deep domi m the chest is aetuallv locating 
within one inch the exact oiigm of ins pam m the esopliagns oi iieighbojmg 
tissues If the pam ladiates down one oi both aims oi into the cliest oi bath 
then we believe that the esophageal dilatation (oi endvnse ti action) lias in 
xohed the neives (m the esophageal vi all, mediastinum, pciicauhum oi pleuia) 
which we have discussed above with refcience to infracsophageal electiieal 
stimulation 

When a bag is inflated in the esopliagns behind the heart the presence 
of the bag mav impede oi close off passage of blood thiough the pulmonarv 
veins fioin tlie lungs back to the left auricle This mav tend to lower the 
aoitic piessme but to cause engorgement (possibh pamfnl) and cvanosis on 
the sjsteniic venous side The position of the bag (oi dilatation) up or down 
tlie esophagus vrill van the results obtained We believe that tins phenomenon 
IS most likelv the cause of so called ''cardiac asthma" (Fig 4) But there 
aie at least two other possibilities which we Inve eonsideied These aie the 
possibility that the dilatation may mechanically compress the bronchi (or 
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auricle), or that dilatation (possibly longitudinal contraction) of the esophagus 
may stimulate respiratory-inhibitory nerves in the esophagus as we have above 
indicated (bj' electrical stimulation in our experimenis). A cross-section of 
the chest at the level of the base of the heart will show that the esophagus lies 
directly behind the heart and that the pulmonaiy veins (posterior — ^low or nega- 
tive pressure) are most likely to be compressed before the pulmonary artei’ies 
are affected. Incidentally, in passing, it may be noted that a pain in the base 
of the heart or one in the adjacent esophagus might be only about a cpiarter 
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Fig, 4. — Upper tracing, pulmonary blood pressure; lower tracing, carotid blood pressure. 
Inflation ot a rubber balloon (twice) In tlio esophagus beliind the heart (compressing the 
pulmonary veins and left auricle^ blocked the return flow of blood from the lungs to the 
heart and greatly raised the pulmonary pressure but tended to lower the systemic pressure. 
For discussion see text. 

of an ineb apart, and it would be quite impossible for the patient, let alone 
the heart specialist, to distinguish between these locations on the basis of the 
pain alone. And any sensory nerves coming from the heart would pass through 
this region, and hence would be subject to injury at this point. 

Experimentally in dogs and fluoroscopieally in man, it can be shown that 
the esophagus may frequently undei’go peristaltic movements both upward and 
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downwaid (Fig 5), especially during ■vomiting, retching, and similai states 
Foi this expeiiment it is advisable to fill the esophageal bag with watei latlier 
than air The local nei\ous mechanism’^ seems capable of caiijing on these 
mo-vements independentlj of the -vagi and sjmpatheties, but no doubt these 
neives ahva 3 s exercise a eontiol undei normal conditions But under strong 
emotional stiess ^agus action undoubtedh can influence these peiistaltic nio\e 
ments both in the esophagus and in the stomach This we belie\e to be the 
chief etiology of “ner\ous indigestion” and of emotional anginal attacks 
A full stomach, oi one containing much gas, ue belie\c to be the usual 
imtiatiiig cause of an acute attack of angina pectoim, oi of the commonly 



Fig 5 — ^Uppei tricing eeophigus nil Idle tracing blood pressure lower tracing respira 
tion Esopliagus tracing obtained by placing a rubber bag filled with water in the esophagus 
just behind the heart Vomiting ’-etching nausea etc produce slowly moving peristaltic con 
tractions In the esophagus In man similar mo\Cment3 arc carried out and the subject is often 
entlrelj unconscious of them 'We believe such moaements as these (exaggerated) and also 
longitudinal movements pull on nerves or other structures m the mediastinum to produce the 
pain of angina (anl coronarj thiombosls) 


lecogiiized foiin of coionai^ tliiombosis A higii stiuiig, nciioiis indnidual 
•whose stomach becomes upset following a sudden death in the family (we now 
lia%e two such patients undei obseivation), or following auy othei incident 
which greatly excites his emotions, is liable to be seized by an anginal, or 
“aiigmoid” attack (peihaps the first he has e^er expeiienced) We believe 
all of these attacks to be of esseutiallj similar character and etiologj but to 
vaiy m degiee and in the location of the pain (which often is not pam but 
ratliei dyspnea, see Fig 4) These results may be brought about in at least 
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three different ways. First, exercise leads to increased breathing and hence 
increased compression of the stomach by tlie diaphragm and abdominal mus- 
cles. Von Bergmann's x-ray plate shows a patient with a liiatns liernia into 
the esophagus which could be seen to fill up suddenly when a deep breath was 
taken. The presence of such foreign material in tlie esophagus, and under 
increasing pressure from the stomach, will be very likely to stir up spasmodic, 
iucoorclinated contractions in the esophagus. In stimulating the lumen of the 
lower end of tlie esopliagus in nonanesthetized dogs Avitli a weak current, we 
have usual!}’' produced vomiting, among otlier plienomena. And vomiting in 
dog.s is associated with irregular, peristaltic movements of the esopliagus (see 
Pig. 5). And Hertz, and Payne and Poulton have shoAvn clearly tliat pressure 
(especially sudden) inside tlie esopliagus produces pain wliieh increases in 
intensity with the pressure, and whieli the patient can accurately locate. We 
cannot be sure but that the longitudinal muscle layers of the esophagus (espe- 
cially in the presence of pleural adhesions) may cause some of tliese re.sults. 
And a further point to be emphasized is tlie increased intermittent pulling on 
the lower end of tlie esophagus (smooth muscle tonically resists tension) Avhieh 
deep breathing from exercise may bring about, especially witli a full stomach. 

Second, we believe an ^‘overflow” of nervous impulses along the vagi to 
the stomach and esophagus may stir up abnormal contractions, and in a sus- 
ceptible patient these contractions may become ineoordinated and thus entrap 
air or other stomach contents in the stomach or esophagus or both. This is 
the ‘‘einotiouar" type of attack (sometimes cui’ed by psychotherapy), and it 
is directly related to “nervous indigestion of wliich the patient may or may 
not complain. It must be dependent on anatomical abnormalities in the stom- 
ach or esophagus (or adhesions of the esophagus), or to derangement of the 
local nervous mechanism in the Avails of the esophagus or stomach, or to a 
central derangement of the impulses Avhich pass doAvn the vagus (possibly the 
sympatheties) to the esophagus and stomach. The stomach Avail contains only 
smooth muscle Avhile the loAver third of the esophagus is smooth muscle, the 
middle third mixed, and the upper third is entirely striated. But the entire 
Icngtli of tlie esophagus is inneiwaled (Amgi and sympatheties) in exactly the 
same fashion as an ordinary smooth muscle structure. lienee, avc Avould not 
be siu’prised to find occasional anomalies in esophageal contractions, especially 
in the middle tliird. and these Avould he likely to extend to other parts of the 
esophagus. We liaA^e collected a good deal of data Avliich make us suspect 
that some individuals haA^e a fair amount of voluntary (but unrecognized) 
control over certain esophageal contractions. For example, we had a patient 
AA'lio could “fight otf anginal attacks quite often. Wc believe that Avas done 
through the A-agi by some form of inhibition, or recoordinatioii, of esophageal 
or stomach contractions. There are other such cases indicated in the literature. 
(We consider here, of course, that the coronary arteries have nothing AAdiatever 
to do with angina, but angina may often secondarily involve the heart.) 

Third, attacks of angina may be induced directly by indigestion. These 
are move likely than the other types to lead to acute coronary thrombosis and 
frequently are fatal, either Avithin a day, or Avithin two to four Aveeks. But 
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paitia! leto^er■v v^ith Jatei attacks nia^ fiequently occiu 'fliese patients ma-v 
be bale and Iieaitj, are usualh jioocl eateis, often fan drinkers, and may or 
maj not ba\e pie\ionsly bad ''indigestion ” The Cmcumati papeis imiall% 
carrj notices of foiu oi fi\e» of these eases e^en daj Attacks inaj come on 
at am time, often m sleep If the patient makes a good leeosen mtb no 
observable Imgeuiig aftei effects, he is said to have had indigestion (Pig 6) 



iiS' fi —Upper tittcinir stonwcli miadic tricing blood pressure low or tracing le^piration 
V vcr> small vmwuwt oC esenne hA I been gi\en to pirttj overcome the ether depJCf:*«ion so 
that stomach contractions could be obtained Following a iarg<. stomach contricMon the 
inlmai vomited at X There was t.ome respiratory difficult! and then the heart was 
strongly inhibited (leflexlj) and anallj stopped lor hilt a minute or mojc The heart flnallv 
broke through tJie inhibition and returned to normal Such excessive inhibition is apparent!! 
the cause of death in manj ci’^cs of angina pectoris 


But if he gets a beveie painful esophageal oi mediastinal injun with edema 
around the loots of the lungs i«iles slight fetei some Ieiicoc> tosis perhaps 
with distant beait sounds and a pexicaidial friction rub (probabJ} from dis 
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placement of the heart by mediastinal swelling), possibly electrocardiographic 
changes or fall in blood pressure, or, especially if he dies within a few hours, 
then the diagnosis is coronary thrombosis. But if he dies suddenly in the 
early stages of the attack, then it is angina pectoris (see Fig. 6). At the 
autopsy the coronaries may be found to be entirely normal with little or no 
visible pathology in the lieart. Or an actual thrombosis may be present. We 
believe that the pain in these cases is not due to the coronary thrombosis per 
se, but to esopliageal or mediastinal injuiy (the stomacli may be involved in 
some caites, i.e., in the region of the cardia). The pain from an actual rupture 
of the tissues with absorption, etc., will, of course, be likely to last for at 
least some hours. 

Wliy sudden death in these cases? Pig. (1 illustrates well what is probably 
the most common cause, i.e., excessive vagus inliibilion from reflex stimulation 
of (sensoiy) vagus fibers by stretching or injury of the esophageal wall (the 
stomach may be equally involved) in the act of vomiting or by entraxnnent of 
gas (witliont vomiting). When no tlirombi are present in the coronaries, i.e., 
when the chief inilating cause of death lies ouisidc the heart, we believe from 
both clinical and experimental evidence tlial inhibition is the most probable 
cause of death. Bui wlien the coronaries are thrombosed (i.e., tlie chief initat- 
ing cause of death may be wiiliin the heart), then we suspect that ventricular 
fibrillation will be the most likely cause of sudden exitus. »Slow death from 
weakening of tlie heart and general exlianstion may, of course, occur in these 
cases. 

It is interesting to note that tlie first ease of coronary occlusion ever diag- 
nosed during life (by Adam Hammer^ in Si. Louis in 1876) occurred in a 
patient who had ow peuR who fever during his attack, which ]a.sted some thirty 
hours, and was due to the formation on an aortic valve of a thrombus which 
extended up and occluded the riglit coronary artery. TJie total absence of 
pain in this case (and there are many others in the literature now, Herrick,® 
Da vis, Levine^^) convinces us that anemia of the lieart per se (from con- 
striction of the coronaries or anything else) does not produce the pain of 
angina pectoris. And there is an abundance of other evidence, both experi- 
mental and clinical, to prove this point, which (together with other vague 
notions of pain in the heart) has hampered medical progress with I'espect to 
angina pectoris ever since the suggestion involving the coronary arteries was 
first surmised by Jeuner. And the suggestion tliat angina pectoris was like 
intermittent claudication, in our opinion, only made bad matters worse. 

Drugs , — Nitrites we believe exercise their beneficial action by relaxing the 
stomach and esophagus. We have personally felt a relaxation of the pjdoric 
end of the stomach by nitroglycerine which promptly relieved colicky pains 
which we knew to be due to gas in the stomach. This is obviously their action 
in seasickness. Theophylline and its congeners may afford some relief by their 
diuretic action, but there is some evidence that they may exercise a very slight 
sympathetic (adrenalin-like) action, and we believe that such slight benefit 
as they may afford is due to this adion on the stomacli and esophagus. Digi- 
talis irritates the stomach and is liable to make angina cases worse, but the 
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cling maj be indicated foi coincident caidiae conditions Morplime maj re 
Jieve the pain of angina pectoris not onlj bj its cential action but also bj 
relaxing^- the stomach nails Papaveiine tacts similarij on the stomach (not 
centralh) Ati opine relaxes the stomach, but the reqnned dose is piobably 
too laigc to be of use elinicallj Adienahn relaxes the stomach and (to a less 
extent) the esophagus, but its central and other actions (fear, excitement) are 
liable to induce attacks It dilates tlie coronal) arteries Administration 
bj mouth (slon and iinpeifeet absoiption) ma} be helpful m certain eases 
Tiichloiethjiene has been used bj Kiantz It acts centially as an anesthetic 
Insulin, fa's nulirecti) incieasing the (hunger) eonti actions of the stomach 
ma> make the attacks noise 

Within lecent jeais much biiihant suigical noik has been done on angina 
pectoiJS In om opinion the chief conclusion to be diawn fiom all this woik 
is that it has added fmthei e\idence to slmr that the coronai) ai tei) explana 
tiou of angina pectoris is niong, and that the explanation ne ha\e offeied 
abo\e IS coirect 

Pmall), it has been shonn bj Veidou^^ “on manj occasions and alwajs 
nith satisfactoi) lesults" tliat duiing an acute attack of angina pectoris pas 
sage of a stomach tube tluough the esophagus into the stomach has led to 
piompt elimination of a laige \olume of gas and sometimes of fluid contents 
of the stomach, and to the immediate, usual!) complete, relief of the patient 
AVe believe that piacticall) evei) conclusion legaidmg this disease that has 
heretofoie been leaehed on a basis pnmaril) of patholog) alone is vviong 
Poi, m oui opinion, angina peetous is an aftliction of the living onl), not a 
state of the dead 

CONCLUSIONS 

1 We have shown that eleetiical stimulation inside the esophagus at ap 
propnate locations within the chest pioduces inusculai eonti actions and pain 
in exact!) those aieas of the bod\ in which pam (and latei soieness) is de 
V eloped during acute attacks of angina pectoris and eoionary thrombosis The 
iimeivatioii we believe is sti icth jpselateial and does not conic fiom the heait 

2 We believe that the coionarv alter) spasm explanation of angina pee 
tons IS eironeou'' 

3 AVe believe that angina pectoiis is due to acute aicooidmated spasmodic 
coutiaetJons of the esophagus (mcUiduig its longitudinal muscle la)eis) and 
stomach wheicbv gas oi other stomach contents aie eutiapped undei piessme 
and the walls of eithei visens with their contained oi adjacent neives and tis 
sues are strained oi injuied AA^e have piesented a small pait of oui extensive 
expel imental and clinical evidence to support these views, and we have le 
fened buefi) to coionai) thrombosis 
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COMPLETE TEaiPORARY RECOVERY, OP LONG DURATION, IN 
ACUTE ALEUCEMIC IMYELOID LEUCEMIA^ 


A Care Report 


Israel II. Marcus, M.D., Brooklyn, N. Y. 


R ecovery, CA^en temporary, witli compldc return to normal of the 
symptomatology", physical signs, and especially the blood picture, is so rare 
in myeloid leticcmia, that the following case is reported in detail. 

C. N., a Hebrew housewife, fifty-eight years of age, entered the hospital on May 5, 1930, 
having suffered for nine weeks with anorexia, lassitude, increasing pallor, fever of 100.5® to 
103.5® F., pain and swelling of the knees, elbows, ankles, and wrists, the joint symptoms per- 
sisting for a day or two in one joint and then traveling to another. During the last four 
weeks there had appeared at separate occasions on the left forearm two vesicles, containing 
serosunguiueoiis fluid, upon ecchymotie bases and surrounded by induration and erythema. 
Each had persisted for about a week. 

Family Uistory . — One sister has Hodgkin and one brother has A"aquez\s disease. 
Previous History , — Unimimrtant except for pneumonia in 1918. 

Physical Examination on Admission . — Temperature 103® F. Marked pallor of both 
skin and mucous membranes. Mouth: The tonsils were buried and cryptic, and much foul 
smelling discharge could be expressed from the left one. Chest: No sternal tenderness. 
Jjunffs: There was dullness, decreased breath sounds, and a few large moist rales at both 
bases. Heart: Slightly enlarged to left. There was a soft systolic apical blow. A. was 
louder than F,. Blood pressure 130/80. AMomen : Liver edge was felt 2 fingerbreadths below 

•From the Meyer A. Rabinowitz Medical Service of the Jewish Hospital of Brooklyn. 
Received for publication, July 9, 1935. 
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t! e co<»fal margin. Tip of spleen vr&s barelv felt Sxt remit tes \o edema The knee jomt«, 
elbow* anJ left 3mrt were painful on active anj ive motion and were tender Both 
knee joints were swollen, >10 redne«« of the joint* 

Lcboratorv jTrndino^ — Blood Wa«®ermann anJ Kahn te*t«, blood cnlture*, blooJ TTiJa', 
-tn 1 1 loo<l cliemi*trr examinations revealed no abnormalitie 
T Pay 0 / the Che^t on 4dmtsston — Negative 

Progress of the Pattent — Shorth a'^ter alnu" ion a bloo*l s nJi “howei 2,«>CK) OOO 
PBC With Cd f,er cent hemoglobin ♦ -iOO 'W BC with J4 j»er cent neutrophilic foh« of 
whieli 9 were banl foms and o 'egmente*!, 40 per cent Irmphocvte* 24 per cent mi elobla't* 
and 22 per cent monocrtes and onh 30 000 platelet* The I e*natologi*t believed th^t the 
cells he de^igrnated monoc^-tc' were no trae monocrtes but were rather forms of mveloblast* 
He thought the condition was a true acute mveloblas ic Ku eniia The Hood *; uK, like all 
tie other* done on this patient was male b\ one of a group of jb\ icians who hal been 
specializing in hematologv for a number of sear On the dav after aJmi*«ion pinpoint 
hemorrhages we^e seen in the left conjnnctna and large hemorrhages in both evcgroun L* 
ibout a week after admi**ion the joint trooble had become markedlr ameliorated Two weeks 
after aJmi**ion there was noted <1 nontenler *omewhat blnish innltration m the cutK.utaneou* 
ti*®ue of the right axilla, no* involving tl e l\-mpb node^ There were at thi* time for a few 
davs on the buccal mucosa *mall ®pots of wluti*h exudate, which when rubbed off *howe*J 
a reddened ba*e The patient wa* treated nth blood transfusion* liver extract ventnculm, 
sodium cacodilate *ubCLtaneou_lv and large do*ea of iron bv mouth After June 10 the 
temperature, wl ich haJ been at 101* to 104" remained at or below 101" Bv June 19 the 
<kin infiltration in the axilla hal completelv di„appearef3, the liver anl «pleen could no longer 
be felt, anl the lung* anl heart ajpeared norma^ 3Ieanwhile tie patient hal grown much 
stronger, and her blood «tatus had markedlr improved, though a marked increase m the 
Ivmpbocrtes per*i*ted for a long time Thus in a «tudv on June 30 *I e hal 4 0000<J<} 
RBC and CT jer cent hemoglobin, but there were *till 62 per cent Ivmphocrte* On Julv 
22 a Wool fituJv showed 4,300 000 PBC ^4 per cent hemoglobin 4" per cent Ivmphocrte*, 
47 per cent neutropluhe polvs with 4 staff forms 3 per cent eo^inophile* ^ per cent ironocrte* 
and 20OOOO platelet* The patient wa* di«cliargefl on Julv 2G 1930 

\t home the patient was able to do her a-,aal householl dntie* On ‘^ept 10, 1030, a 
blood *tuJv “bowed 0 000 000 PBC, ^2 per cent Icnjoglobin 11 200 IVEC, with oS per cent 
neutroplulic polv , Jr j>er cent eo inophile> onh 3S per cent Ivmphoc’ne Sy per cent mono- 
evte* 01 per cent reticulation, and 240 000 platelet* "No abnormal cells were *een. 

On 3Ia\ 9, 1931, i e , about ten months after her discharge from the hoapital, the patient 
was seen complaining of a cough of two montlis duration especiallv bad for the las* few 
da\* anorexia for two months, and weakness for «cveral weeks Examination “bowed the 
patient to have a temperature vamng between 100" anl 103" each dav ^he did not appear 
acuteh jIL The pharvnx was congested the tonsils crrptic Bung examination was negative 
except for rare rales scattered throughout The heart examination was negative Blool 

pre«*UTe 135/00 The edge of the liver anl tip of the *pleen conll now again be barelv 

felt There wa* no edema. The “uperficia! hinph glanJs were not enlarged. 

On June o man\ “mail purpunc “jot each 1 to 2 mm m diameter, appeared on tie 

«kin of the abdomen and back. The patient wa* meanwhile growing markedlv weaker, anJ 
on June 10 “he wa* verv dv pnea* Pallor wa* now marke»l On the hard palate and buc al 
maco*a were “cveral “mall ecch>*motic areas and a “mail ulcerated area covered with a thick 
era late Her face was full and jaffi Vt tie right lung base there were now heard nu 
merous crepitant rales and dimmwhed breathing The abloraen was di*tcnleJ anl “lufting 
lunne“s was j recent \ rav of tie the*t doie<I a Jrtjnite infiltration at the ngU base 
with an oierhing haze On June 11 tic laticnt I ec ime irraticrml, the temperature r se to 
104 «i" and “he die<l earlv tl c next dav 

Lahoratorv Blood chemL.*rv rn 3dini**ion anl two dav* before death Normal 

Blood culture 'Jtenle On June XO the unne which had previooslr been normal, now showed 
2 plus albumin manv white blood cells a rare red blood cell but no cas*s 

Blood Studies — As IS «een in the cl art the white blood cell*, which on 3Ia\ 14, 1931 
were onh 8,200 on IXav 27 were and on June 2 3‘''’00 The polr* were constantU 
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but few in number The l;>mphoc>tes at first nere as much as G6 per cent, but decreased 
later to lo per cent Many large nionoejtic cells nerc seen, nluch the hematologist, at first 
not sure whether or not the} were atypical m}eloblasts, later decided dofinitel} were m\elo 
blasts rather than true monoe}tes 

COMMENT 

It IS felt that the findings in this case weic so indictituo of tiuc nl^clold 
leucemia that the diagnosis Mas lustificd c^Cll though an autops} could not be 
secured In Naegh’s clinic, too,' it is belieaed that the diagnosis of leucemid 
can be made on the findings duiing life in some cases, uithout postmortem e\am 
jnation 

The difficult} encountered m classifying tlie laigc monoiuicleai cells of this 
patient's blood as monocytes or myeloblasts illustrates a difficulty ficqiicntly 
met M ith in acute leucemia " 

The CISC demonstiates the dangei of consideiing a patient mth leucemia as 
peimanenth cured until a }eiy long time has elapsed without a recuirence of the 
disease Pearce® reports a cuie, although the peiiod of obsciwation after lecovery 
}vas not four months 

SI }IM \RA 

A case of aleueemic myeloid leucemn is lepoited, which at the outset 
appealed to be of an acute type The patient, hone^ei, made a complete le 
co\en foi eisfiit to ten monflis, uitli no ewdence of tlic disease cithci on physical 
examination oi blood study, and then again c\idenecd the findings of acute 
myeloid leucemia and died 

The case is of fuithci intcicst because of the folloMing (1) A family 
histoiy of haying a bi other suffering from Yaqnez’s disease and a sister yuth 
Ilodgkiii's disease, (2) the axilhry skin iiifiltiation yvhich latex disappeaied, 
(3) the occuiTence of yesicles on the skin containing seiosangiiineous fluid yyith 
induration about the yesicles, (4) the onset of the disease yyitli joint mainfcsta 
tions strongly suggesting iheumatic feyci, (5) only slight splenic ciilaigcment 
at anv time, and (6) tlie compaiatncly large numbei of lymphocytes found at 
yarious stages throughout the disease 
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COMPARISON OP THE XYLOSE TOLERANCE AYITH BLOOD UREA 

IN NEPHRITIC RATS"^ 


IIakdy W. Larso>*, Pii.D., New York, N. Y. 


•^HE clearance of xylose,’ used as a measure of renal function, is believed to 
A give results comparable with the urea clearance. Polin^ was of the opinion 
that renal injury sliould be reflected in a slight retention of urea which would 
be recognizable, provided the range of nonnal urea was sufficiently established. 
He believed that a simple determination of blood nonprotcin nitrogen might 
prove of value in detecting early kidney damage. Peters and Van Slyke,^ how- 
ever, liold that such a determination is of no value for early diagjiosis, and that 
blood nonprotcin nitrogen does not rise until renal impaiment is far advanced. 
The latter view is generally accepted. This study was planned to obtain in- 
formation on these points. 

Because of the extremely low threshold of the kidney for xylose, Fishberg 
and FriedfekP^ ^ advocate the use of this pentose as a delicate index of damaged 
renal function. They found that after the ingestion of bO gm. of xylose on a 
fasting stomach and with limited fluid intake, the blood nonfennentable I’educing 
substances rose to a maximiim within three hours, to return to a value ap- 
proaching the original fasting figure witliin flve liours. If the kidney function 
was impaired, this five-hour value remained high, and a considerably longer 
period, depending on the amount of kidney damage, was required before the 
xylose was removed from the blood stream. In the present investigation animals 
with progressive nephritis were used to study the points involved. 

exteriaiextal 

Young rats approximately six weeks old were used for the experiment. 
One pole of the kidney was ligated to cause degeneration beyond the ligature, 
and two weeks later the other kidney was removed. The rats were then placed 
on a diet containing 43 per cent dried liver which was Imown to produce renal 
injury. A month later the animals were given xylose. They fasted overnight 
and were then given 0.1 gm. of the sugar per 100 gm. body weight by medicine 
dropper, and the nonfcrmentable sugar of the blood followed for five hours. 
The rats were bled before xylose was given and one and one-half hours and five 
liours after the pentose was administered, the blood being obtained from the 
tail. Two-tenths cubic centimeter of blood was laked in 3.8 c.c. HjO in a 
centrifuge tube. One cubic centimeter of a 25 per cent yeast suspension, 
which hud been washed llirce times, was then added, and the tubes were allowed 
to stand one-half hour at room temperature. Five cubic centimeters tungstic 
acid made from equal parts of H2SO4 (120 c.c. of 0.666N H2SO4 in 1 liter) and 

•From the Biochemical LaboratoiT of the Metropolitan Life Insurance Company, New 

York. 
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sodium tungstate (120 cc of 10 pei cent NasAYO^ 2 II 2 O 111 1 htei) ueie tlien 
added, and the tube centiifugcd cubic centimcteis of the tungstic acid 

filtiate 'IV ere used for the nonfeimenlable sugai dcteimmatiou bj the Polin 
and Slalmros® micromethod Uxea mtiogcn was detei mined on 02 cc of blood 
b'l the manometiic method of Van Sl^ke foi vvliolc blood Tlic uunc was 
collected fiom tlic metabolism cages during tlic fasting peiiod, it was tested 
for albumin and the sediment e\amincd This pioceduie was lepeated at 
monthlj intervals until eithei the \jlose ciuve became abnormal 01 theie was 
retention of uiea The rats were then killed and the kidneys and lucis 
examined foi pathologic changes Appioximatelj half of the numbci of kidnejs 
appeared to be nomial on lustologic C'^amination The other 50 iiei cent showed 
patliologic evidence of eailj nephritis Tlie ligatiue itself did not seem to cause 
hastening of the process, even in cases wheie half of the kidnej had ati opined 
stales weie moie pi one to develop nephntis than females In the gi oup reported 
as nephritic, 14 of the 15 weie males In the nonnephiitic gioup, tlie sexes vveie 
about cvcnlj divided The laigo majontv of lat Iivcis sliowed alhuminous 
dogcnciation, and the hvti cellb appealed swollen 

The icsults obtained with xvlobo aic vei^ difficult to mteipict The xvlose 
cmves aie ven ciiatic and show wide disci epan cits, and theic is no appaient 
eonclation between xvlose clcai«ince and uiea letention Appioximatelj half 
of the lats exhibited xjlose clearances which vaiicd considoiablj fiom month 
to month At times the final value would be back to the fasting level m five 
houis The next month it would be high, tlie following month low, etc As 
this test IS supposed to be a delicate index of renal function, the conclusion 
would be that tliese rats wore nephritic one month and noimal the next Cci 
tamlj theic is no evidence of the piogiessi\cl> gi eater xjlosc letcutiou fiom 
month to month which would be expected if we assume that kidnej injnij was 
becoming moie pionoiinced Some rats showed appaienth noimal xylose 
curves foi seveial months befoic tlioie was anv elevation of xvlose, although 
inci eased values foi blood luea and the appeal a nee of casts and large amounts 
of albumin in the urine indicated much eailici kidnev damage On the whole, 
the moiithh uica values were more consistent than tlie coiiespondmg xylose 
figures Although theic weie exceptions, the niea values showed Jess tendenev 
to fluctuate wideU, and there was moie likch to be a small monthlj rise This 
IS m keeping with the assumed piogicssiou of the kTdnej impan-nicnt 

In Pig 1 the lats aie divided into two gioiips Tn the expeiiraental 
gioup aie those winch had one kidnev lemovod and the pole of the othei 
kidncv ligated, and which wcio fed a high piotein diet In this gioup the 
lats aie classified as nephiitic 01 nonnephiitic, accoiding to the pathologic 
findings In the othei gioup are tlie noimal 01 control rats which wcie not 
opciated upon and which were fed a regulai stocJ. diet The final \jJosc figuic 
foi the fifth horn is plotted as the veitical lino TJie small circle on each of 
these lines rcpiesents the coriespondiug uiea value foi this final deteimmation 
It is seen at a glance that tlie xvlose and uiea values do not coiicspond 
Thcie maj be high xjlosc with low urea and vice vcisa The aveiage xvlose 
figure foi 14 lats showing no evidenoe of nephritis, and having appaientlj 
noimal kidnevs, js 271 as compaicd with 33 3, the aveiage for 15 lats with 
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pathologic kidney. It is scon that in the minimum nephritic value and the 
average for the nonnephritic are approximately the same, as are the nephritic 
average and the maximum nonnephritic. In the group showing evidence of 
nephritis on pathologic section, 9 of the 15 xylose values are above the maximum 



for the group sliowing histologicallj’ apparently noimal kidneys. This might 
be interpreted as shoving a definite <and positive trend toward higher xylose 
values in rats in which renal injury can be demonstrated by pathologic technic. 
Ten of the 14 rats in vhich no histologic evidence of nephritis is found show 
xylose values lying approximately between the minimum for the group m 
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which ncphiitis ib shown and the a^clage foi this gioup Whcic there is no 
evidence of histologic change in the ludnej, theie ina> still be a functional 
cliange not detectable b} histologic methods It maj be that \ylose clearance 
and uiea letcntion will indicate zonal mjuij befoie anj histologic change can 
be demonstrated 

In the nephiitic gioup, Hat 15 shows the ingliest xylose ■value, yet patho 
logically Hats 13 and 14 show a greatci degiee of renal damage Likewise, 
the) exhibit much highci uiea \ allies, and tlieii iiiines contain moxe albumin 
and a gieatei numbei of casts Fiom this it would appeal that they weie 
moie nephritic than Hat 15, but the xjlose figuies do not show it As the xjlosc 
test IS assumed to be a delicate indieatoz of zenal function, it would seem that 
the highest xylose values should be obtained in those rats exhibiting the greatest 
dcgiec of icnal damage pathologicallj , the most urea and albumin, and which 
give evidence of functional derangement bj tlie greatest numbei of easts Such, 
liowcvci, IS not the ease 

Although thcie is a distinct ticnd tow aid higher xjlosc values in the 
nephiitic gioup as compaied with the nonnephiitic, the xjlose test docs not 
appeal as favoiabb when applied to a gioup of noimal lats This group of 
lats was not opeiated upon and was fed a legiilai stock diet Tliej weie ap 
paientl> noimal in cveiy lespect excejit iii then leaction to the xylose test 
Histologicallj thej showed no evidence of nephiitis Tlie urea values were 
low and the mines contained neithei casts noi laigc amounts of albumin In 
spite of this, the xvlose figures aie not low, as would be expected They cover a 
wide zangc, the average of whieli is higher than that of the nonnephiitie group, 
and tbeie is a higbei xjlose value in this noimal group than any obtained in 
the nephritic gioup Tliiitj pei cent of the xjlose values foi this normal group 
aie above the pathologic aveiage In manj cases in this gioup of normal lats, 
tlic results obtained witli xj lose would lead one to believ e that one month some 
of the lats were defiiutch nepliiitic, and the next month normal, etc, because 
the xjlose values weie high at times and at othei times weie back to the fast 
mg level 

Because of the wide vaiiation in tlie control values, it was felt tliat this 
work should be icpeated, using a laiger number of animals Twentj’' joung 
rats of approximately the same age as those used m the control group were 
given xjlose and the blood nonfeimentable sugai followed foi five houis Pour 
of this group showed final xjlose values which weie high The clearance was 
icpeated at the end of two weeks Again four final xjlose values weie high, but 
only one lat vvliieh showed a liigli xjlose m tlic fiist cicaiancc was included m 
this gioup The seven lats winch gave high values m eithei the fiist oi second 
elcaiance weie again given xjlose Six of the seven again showed high xjlose 
values Onlj one of tlie seven gave a liigli final figiiie in all thice clc«arances 
This again dcmonstiatcs the vanabilitj of the xjlose cleaiance in normal lats 

The most important finding in this woik is tlic fact that albumin and casts 
appear m the urine several months before tlioic is ictention of urea oi the xjlose 
ciiive becomes abnoimal or theic is definite histologic change The picscnce 
of albumin and casts indicates a functional distut banco of the kidncv which 
ocems much eailior than the anatomic changes chaiacteiistic of nephritis 
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In Protocol I, a representative case is taken. The ludney of this rat was 
reported as showing slight early nephritis. The blood urea remained at a fairly 
low level for five months, but the albumin increased from 100 to 600 mg. per 
100 c.c. within the first month, and the urine sediment showed several casts 
and ejdindroids at the end of the second month. The first xjdose curve shows 
the fifth-hour value approximately down to the fasting normal. The second 
montli show.s an elevation. The third, fourth, and fifth montlis show apparently 
nomial cuiwes. The fifth month shows the fifth-hour xylose value down to 
the fasting figure at the time 47 granular casts and 40 c.ylindroids, and an 
albumin of 800 mg. per 100 c.c. were reported. 

PnoToror, I 


ExPKr.iMEXTAL PiNmxGS With Rat 773 $ . Sught Early Nephritis 



! BLOOH 

I URIXK 

HATE 

i XYT.OSE 

UREA 




' Knr 

K 

ALBUMIN 

REPIMENT 


MG. PER 1 

MG, PER 1 

MO. PER 


1933 

100 C.C.* 

100 C.C. * 

100 C.C. 


Nov. 10 

20.9 

23.4 

100 



39.4 





, 23.4 




Dec. 28 



(500 


1934 

Jan. 10 

1 IS.O 

2G.3 

400 

! 

|2 Granular casts with fat, one 


42.8 



1 with cells. () Cylindroids 


2G.0 



Feb. 8 



700 


Feb. 9 

20.9 

: 2S.3 

700 

2 Granular casts 


34.5 





23.5 




Mur. 0 ! 

22.9 

29.4 

800 

1 Granular cast 


34,S 





20.G 




April 10 

32.2 1 

2.0.1 

soo 

47 Granular casts, all with fat, 10 
with cells. 40 Cylindroids 

'42!s 




32.0 1 




May 8 

21.(5 

3(5.0 

700 

1 Granular cast with fatty cells 

45.7 1 





37.4 1 




May 9 

i 

40.0 




♦Initial, on« -and- one- half-hour and ftve-hour values. 

History of this rat: Born Sept. 4. 1933. On stock diet Oct. 17, liver diet Oct. 31. L.eft 
kidney ligated Oct. 17. Right nephrectomy Oct. 31. Killed May 9, 1934. Body weight 395 
gm. KKlney 23 x 18 x 12 mm. Weight 2.15 gm. One-third of kidney absorbed. Marked atrophy 
beyond ligature. Slight early nepiiritis. 

Protocol II gives data on a representative rat whose kidney showed no 
histologic evidence of nephritis. Here again there are apparently normal x 3 -lose 
curves, although albumin goes up from 20 to 250 mg. per 100 c.c. and granular 
easts and ejdindroids are reported. Tlie erratic nature of the xylose curves is 
again shovm. Urea values show no progressive degree of retention such as is 
show-x ill Protocol I. 

The pathologic report oil the rat livers is interesting. The large majority 
have wiiat is commonly called “albuminous degeneration,” i.e., the liver cells 
are full of pinkish staining granules, and they appear swollen. This may be 
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ProTOCOr II 


EMcriMFNTVL IiNDiNQS Wnii I^^T 791 $ JTo Fvjdencf Of Nmirim 



I BbOOP 

1 irixr 

a\TE 

\XLOSE 
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1 
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1 
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1 
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1 
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I 2 tiraiauiar ensts wUli fnt ami colls 
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18 r 

21 

200 1 



i 39 8 



13 GUitidroids 


19 9 


1 


Jvlnr 7 

21 a 

1 25 S 

400 : 

p C^lmdrmds 


SO */ 


1 


271 



j 

Vpnt U 

2*? 7 

27 0 

( 00 

1 Gnnuhr ca<!t witli fat and cells 

38 4 



I C\linlroids 


j 23 0 




^ilaj 8 


219 

^0 0 

1 Granular cast intU fat 

39 0 

i 




32 0 

1 



Maj 9 


1 2"’ S 




♦Initial one and one h tlf hom and fl^eloiir \»Uies 


Ktatory of tills rat Born Sept 8 1833 On slock dl«-t Oct 23 livei diet Nov 2 
Ijcft kidney {fixated Oct 23 Right nephrectomy Aov 3 jvJlled Maj 9 1934 Body T\eieht 
320 gm Kidnej 24 x1&k 13 nitn Weight 165 gm One half of kldnej absorbed Slight 
atrophj bejond ligature ’No e^ldence of nephritl*? 


duo to some toxic effect of the xslose ou t}ie h\er cells In tins connection, it 
maj he well to xcpoit that the lats appealed quite lU aftei the ingestion of 
xjlosc, and diarrhea was common The \>lobe test was gueu to larious mem 
hers of the laboiatoij staff and the ma 30 iit> icpoitcd seicic diaiiliea 

Fishbeig and Fiiedfeld woiKmg with patients manifesting kidney lesions 
and labbits with unnmm induced ncphiitis, icport tint aftei the ingestion 
of xiiose, the blood cunc of nonfeimentablc i educing substances, instead of 
appioTcluwg tbe normal fasting \aluG aftci fi\e liouis, continues upward 
The wuitei has peifoimcd some 40 xylose cleaianee tests, using rabbits with 
XU annmi induced nephutjs In none of these did the nonfeimentable sugai of 
the blood eontmue up waul aftei tlie second hour and piaeticallv all fifth hour 
\alues appioaehtd tlie fasting normal In sexen instances the fifth honi \alue 
xvas down about 50 pei cent fiom the maximum In inan^ cases the noimal clear 
ance of the annual cheehed fauh well with the eleaxances aftei the animal had 
lepeatedU been m;jcctod with uiaumm Highteen axurnals weie used m the 
expciimcut Some icccued ss man> as six injections of uinnium in mercasmg 
dosage up to 1 mg pci hdo hodx weight Histologic examination sliowcd sex ere 
Kidnex lesions 

SUMXr \R\ 

Till lC'^uU^ of thibi ivpiuniuits aio consutint with Ihi \ic\v gtniialh hUd 
that Ividuex fxxuction must hi siiioush disliubed bcfoic thcie is retention of 
urea The dcgice of nephntis produced was not enough to cause marivcd his 
tologic changes The \ allies foi blood \ 3 l 0 se indicate that the use of this sugni 
as a delicate index of lenal function is open to seiious question A moie sex ere 
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nephritis than that reported here must be produced before consistent decreases 
in the excretion of xylose can be expected. The excretion of albumin and the 
presence of casts in the urine still appear to be the earliest indicators of renal 
disturbance. 

The author is indebted to Br. E. M. hicdlar for the pathologic worh. He wishes to 
exjiress his appreciation to Br. N. B, Blatherwick for helpful criticism, and to Br. J. H, Con- 
nolly and Phoebe Bradshaw for valuable assistance in the worlv. Pure xylose was generously 
furnished by the United States Bureau of Standards. 
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COMPAKATIVE STUDIES IN CHDMOTAXIS^ 


Jacob C KijFik, MD, Chicu,o, III 


C nCMOTAXIS IS a biologic phenomenon of gicat significance in immimiD 
and mfiammation There aie still control eisial questions in the stud} of 
this leactiou It is hnouu that laiious ehemical substances ma} c\ert a ebcmo 
tactic influence on leucocytes AVells' mentions the significance of the Hion 
conccntiation and states that leucocytes tend to migiatc towaid the point of 
gieatci H joii coucentiation Xlcinsheimci who studied the effect of acidosis 
and alkalosis on the blood ieueoei tes, thought that acidosis increased the cells 
of the mjcloid series while alkalosis inci cased the cells of the hmphatic scries, 
and asciibed the cause of tins i espouse to probable raiiations in stimulation of 
the sympathetic and paiasMupathctic neirous system In lus evpiraments 
Hciushcimci induced acidosis by inhalation of CO 2 , and alkalosis by myection of 
sodium caibonate until the blood pH rose fi om 7 32 to 8 52 Gabiitschewsky ^ 
(quoted hi Wells) studied tlie chemical influence of a large number of substances 
on leucocytes and classed them in three groups (1) Substances exerting ‘^ncgti 
tne ehemotaxis’" including those that attracted only a feu leucocytes, such as 
concentrated solutions of sodium and potassium salts, lactic acid nr all conceir 
tiations, (2) substances with “indifferent ehemotaxis,” which atiiacted mod 
crate numbers of leucocy tes, such as distilled water, dilute solutions of sodium 
and potassium salts, peptone, glycogen, and bile, (3) substances with marked 
positive chemotaxis, sucli as papayotin, and sterilized, as well as bring cultures 
of bacteria, whether pathogenic 01 uonpatiiogenie The substances of this gioup 
pioduced geueial as well as local leucootosis when myected subcutaneously 
A icMCw of the literature indicates that no law has been dctcimined which 
accounts for the presence 01 absence of chcmotactic influence rn a gnen sub 
stance, since closely related cliemical substances may induce entirely opposed 
chemotactic reactioms, while dissimdai chemical substances may display similar 
properties as concents chcmotaxis 

In the following studies an attempt has been made to compare the local 
histologic reaction and the geiieial response of tlie blood, particularly the 
leucocytes, aftci the subcutaneous inyection of a dihUe inorganic acid, a dilute 
alkali, a dilute organic acid, a typical lioimone, and a characieustie bacterial 
toxm 

ixrERijtEms 

Eight guinea pigs, iiyriagc wciglii 30i) gm , weic pitpricd by caufulh '•)ui\ 
mg the skm oyci the latcial part of Hit abdomen, using the same ichitne icgion 
in each arumal After the area had been carefully washed, and swabbed wiHi 
meicwoehrome solution, the substance to be tested was myected gubentancou'ih 

•From the John aicCormlcK InsUtule for rnftctloMs t>lscii«<es 
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At the same time total leucocyte and diiferential counts were done on each 
animal, Wlien the cxpei'iment was terminated each animal was chlorofomed 
and the tissue careful!}^ excised, fixed in 10 per cent formalin, mounted in 
paraffin and stained with hematoxylin — eosin, as well as witli AVright’s slain for 
special cytologic study. In this way the local tissue reaction was compared with 
the general reaction as shown by the blood studies. The substances used and 
compared were dilute HCl (1-1,000), dilute NaOII (1-1,000), lactic acid, 2 per 
cent hog thyroglobulin, and 1/5 JI.L.D. of diphtheria toxin. As indicated in 
Figs. 1 to 4, guinea pig No. 1 received 1 c.c. of dilute HCl sixbcutaneously and 
was killed after twenty -four horn's; No. 2 was given 1 c.c. of dilute NaOH and 
was killed after twenty-four horn's; No. 3 received a daily injection of 1 c.c. 
of dilute HCl for a week; No. 4 received the same amount of dilute NaOH daily 



Fiff. 1. 2. 


1. — Dilute HCi, tvventj -four-hour reaction. Ej nrphoc.vtcs and poJymorphonucJeai 

cells, 

pjg. 2. — Nornml skin and subcutaneous tissue after injection of 1-1,000 NaOH. 

for one week; No. 5, 1 c.c. of 1-1,000 lactic acid daily for one week; No. 6 was 
given 1/2 c.c. of 2 per cent liog lliyroglobulin daily for one week; No. 7 received 
1 e.c. of diplitheria toxin (% M.L.D.) daily for one week. 

DESCRIPTION OF LOCAL REACTION 

Microscopic study of tlic tissues (see drawings) revealed the following 
changes: 

1. Dilute HGl, twenty-four-hour reaction (Pig. D* A considerable infiltration with 
htnplioeytcs vas prefent and a moderate poljmorphonuclear reaction. A count of 100 
cells in a "Wright stained specimen showed S2 per cent lymphocytes and 18 per cent poly- 
morphonuclear cells. 
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2 1 1,000 N'lOH for tncnt^ four hours showed Jio IolsI reiction whatever (Fig 2) 
The Bonfial conneclne tissue reticulum of the subcutaneous tissues was undisturbed 

3 1 3 000 HCl diil^ injections for one week There ua'* a dense Jeucocj-tic infiltration 
in the subcutaneous tissues with a predominance of hniphoeite^i and reticulum cells It 
IV as a ‘^stenle abscess 

4 1 1,000 lyaOH dailv injections for one ueek Jsonnal skin and subcutaneous tissue 
No jnflnmmatorj reaction whatsoever 

5 1 1,000 lactic acid dail) injections for one week 'Ihere was marked Ijmphocj-tie 
infiltration in the subcutaneous ti'^sue Ljniphocj’tes predominated jNo uuUsual cells were 
^een 

6 One half cubic centimeter ot 2 per cent hog thjroglohuhn dailj for one week There 
was a marked infiltration of tlie subcutaneous ti'^sues Intense hvperenna nas doe to the 
marked dilatation of the subcutaneous capillaries There was observed extreme predominance 
of IjTnphoejrtes in the tissues A differential count on a Wriglit stam of the tissues indicated 
lOO per cent hmphocj'tes In the areas with dilated capilhries thev could be seen m various 
stages pa«:smg through the eapillirv wall (Iig ”) 



Fte 3 — Ljniphocjtic inflltrition after Injection of thjiofflobuUn 

f'lg' 4 —Injection of dJphtheilv toxm L.otaI neeiosis hemorihag-c and inflammatorj 

reaction 


7 received J cc (i^ M I D ) of dipl tl cna toxin d ulj for one week The '«ubeu 
faneous tissues showed extiemc infiltration with lvniphocjte«» and polj morphonudear tell*! 
Manj leucoevte'. were seen with ingp«!tel erjthro vi:e« ^ecro‘^ls of subcutaneous tissue 
and muscle was marked Extravasation was extreme throughout the subcutaneou*' tissue 
A differential count on tiie c cells gave 2u per cent hmphoevtes ^o co«»inophilea or other 
unusual cells were noted 

8 A normal guinea pig '=!k)n usrd for control showed no unusual changes 

THF GENERVL RELVCTION 

The gciioal leaction as mdioited bj the ieucoevtc and diffeicntJnl count 
eoiiesponded veiv much vMth the local tissue leactioii (see cliaits of blood eounti*, 
Table I) 
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1. 1-1,000 HCl, twenty four hour'?, mild leucocA tosi*;. 

2 1 1,000 NaOH, twenty four hours, no change. 

3. 1 1,000 nOI, week, moderate Ieu^o(>tosis 

4. 1 1,000 NaOH, iseek, no tnango 

5. 1 1,000 lactic acid daih for one ueeK. Tliere nas practically no notenorthy change 
m the total leucocUe count, uhuli imgiit be ascribed to normal \aTuitions The differential 
count indicated a moderate increase in the poh JiU)r]ihonuclear celK 

6 One half cubic centimeter of 2 jicr lent hog thy roglobulm for one '^eek. The blood 
count shoN\ed cou'-iderablc lcmo(MO''is A\itU a predominance of the lymphocytes 

7. One fifth M.LL of diphtheria toxin daily for one iieok showed a marked increase 
m the white count with an increase in the per(.cntiige of polynnorphonuclcar cells 

Tvma I 


faixjx PIG pp.iuMiNAi.y rot NT 24 uobus \mu ixjFmov 

NO 1 w.nr. p. SM. 1 M nxs. than^ p. rw. lw bxs travs 

1 1,000 HCl 0,000 ,1 04 0 0 3 10,100 70 <?0 0 3 0 

24 hours' 
dmatum 


NO 2 w n ( . 

1 1,000 XaOH 10.400 4 O; 0 0 3 30,000 47 72 0 0 3 

24 hours’ 

duration 


NO 3 

moon 

f 01 NTS 




1 nova 

APTl U 

tN*J> 

CTION 



1 LOOO HUl 


P. 

S M. 

M. 

PAS 

TRXNS 


I» 

S M. 

h Xf 

BXS 

TRANS 

1 week’s 

3,800 

28 

()S 

• J 

0 

1 

3,000 

30 

63 

.1 

0 

4 

duration 

7.SOO 

11 

So 

:] 

0 

1 

1,200 

10 

86 


0 

1 


7,000 

13 

S2 

4 

0 

1 

3,100 

S 

90 

2 

0 

0 


5,400 

9 

90 

1 

0 

0 

5,400 

24 

70 

3 

0 

3 


0,000 


73 

0 

0 

2 

7,000 

37 

67 

0 

0 

0 


10,000 

h 

SI 

1 

0 

0 

13,000 

12 

S7 

n 

0 

0 


13,000 

16 

8J 

1 

0 

0 

14,600 

12 

8S 

0 

0 

0 

NO 4 

7,S00 

s 

92 

0 

0 

0 

5,000 

14 

So 

1 

0 

0 

1 1,000 NaOH 

O,(>0() 

3 

9 1 

> 

0 

0 

5,200 

9 

87 

o 

0 

2 

1 week’s 

11,200 

2(> 

7 *» 

1 

0 

0 

5,000 

16 

S3 

0 

0 

I 

duration 

7,000 

12 

ss 

0 

0 

0 

8,()00 

9 

91 

0 

0 

0 


8,000 

10 

90 

0 

0 

0 

9,800 

27 

Oj 

0 

0 

0 



11 

SO 

0 

0 

0 

7.400 

20 

SO 

0 

0 

0 


0,000 

20 

SO 

0 

0 

0 

S.400 

22 

T8 

0 

0 

0 

NO 5 

0,000 

N 

92 

0 

0 

0 

7.000 

19 

51 

0 

0 

0 

1 1,000 

9.400 

1 

<)(> 

0 

0 

0 

10 , son 

16 

82 

2 

0 

0 

lactic acid 

s, 2 on 

l6 

s ; 

0 

0 

1 

8,800 

41 

59 

0 

0 

0 

1 week's 

O,(>00 

60 

40 

0 

0 

0 

12.800 

14 

87 

0 

0 

0 

duration 

0,200 

17 

8 

0 

0 

2 

10,600 

44 

51 

0 

0 

0 


8.000 

L> 

84 

(1 

0 

3 

8,400 

16 

SO 

1 

0 

1 


8,200 

72 

23 

0 

0 

1 

9,S0() 

50 

47 

1 

0 


NO. 0 

7,000 

6 

92 

0 

0 

1 

4,600 

10 

88 

0 

0 

o 

TU\ roglobulm 

0,600 

is 

79 

0 

0 

o 

(»,000 

4 

04 

0 

0 

- 

V* '<* e. 

9,000 

) > 

7S 

0 

0 


8,000 

o 

08 

0 

0 

0 

2 per < ent 
daily 

11,S00 

9,n00 

IS 

17 

S2 

S2 

0 

0 

0 

0 

0 

1 

10,400 

TjtiOO 

11 

13 

87 

87 

1 

0 

0 

0 

1 

0 

o 


9,S00 

20 

SO 

0 

0 

0 

10,800 

15 

St 

0 

0 



15,200 

24 

70 

0 


0 

14,600 

40 

60 

0 

0 

0 

NO 7 

1j,800 

18 

82 

0 

0 

0 

19,000 

24 

7o 

1 

0 

0 

n 

1 c c. 

IS, 001) 

14 

SO 

0 

0 

0 

15,400 

54 

46 

0 

0 

u 

ft 

Biphtlu toNin 

•-'2,000 

9 

93 

0 

0 

0 

2 1,200 

48 

52 

0 

0 

•1 

u 

n 

1 week’s 

2'1,200 

33 

66 

0 

1 

0 

24,800 

22 

77 

0 

J. 

u 

A 

duration 

10,400 

15 

84 

0 

0 

1 

19,600 

23 

76 

I 

0 

u 

A 

19,400 

34 

66 

0 

0 

0 

18,200 

40 

60 

0 

0 

u 

I 


11,000 

9 

01 

0 

0 

0 

13,000 

34 

63 

0 

2 

Jl 
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DISCUSSION OP RESULTS 

Dilute alkali induced no change m the local or general reaction As might 
be expected dilute HCi nas quite irritating and provoked both a local and 
general reaction Lactic acid had a gi eater local effect than the blood count 
uould seem to indicate It was mtciestmg to find that th> roglobulm pro\oked 
a \ioleiit Ijmphoejtie leaction and dilatation of the tissue capillaries, almost 
equal m extent uith that induced b) ^ SILD of diphtheiia to\m, althougb 
not associated ^vith hemorrhage and necrosis, as was the latter The most se\crc 
local and general reaction was caused by diphtheria to\m which raised the 
Icucocjtc count to 24,000 and inci eased the piopoitiou of poh morphomielcai 
cells Thj roglobulm induced a fan inoieasc m leucocytes (7,600 to 15 000) 
and a idatne ly mpboc’\i:osis The lattei finding m^i^ explain the ten^enc^ to 
I'lmphoid hypciplasia in exophthalmic goiter, where e\en the thyroid tissues aie 
infiltrated with l\mphoci'tes It seems that a substance which causes a local 
inflammatorj reaction, usually induces a geneial i espouse as showm b\ the blood 
count, although there ma\ be exceptions as is the esse with lactic acid The 
most common cell reaction was lymphocytic m natuic Hydrochloric acid and 
diphtheria toxin affected the pohmoiphonucleais also No unusual cells, sucli 
as eosmophiles or giant cells weie seen Of practical iiiteiest is the lack of 
icaction to alkali When hypodermic and subcutaneous medication is gnen it 
yyould seem adyisablc to haye an alkaline leaetion, if possible 

SUMM VKl 

A eompaiison was made of the local and general effects of the subcutaneous 
inyections of 1 1,000 NaOH 1 1000 HCl lactic acid, thy roglobulm, and diph 
thena toxm The alkali pioduecd the least and diphtheria toxin the most ex 
tensiic reaction Of particular mteiest was the marked lymphocytic local and 
general response induced by thy roglobulm 
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CONSTITUTION AND AETHRITIS^ 


Joseph Kovacs, MX ),, and Edwaud P. IIartukg, M.D., New York, N. Y. 
With the Technical Assistance or Virginia IIanscom, A.B. 


^ r*IIE modem American viewpoint in arthritis (as in most disease states) is 

topical when approaching it from the aspects of research, diagnosis, or treat* 
ment. This has definite but only partial value, as in the case of focal infection 
and vaccine therapy in relation to arthritis. No matter from what angle we 
approacli the stiid 3 " of disease, an understanding of constitution and its relation 
to pathologic processes is important. However, tlie tenn constitution connotes 
vciy little tliat is tangible to our minds, involving as it does those imponderable 
quantities we call heredity, immunity, and the vagaries of the endocrine and 
vegetative nervous sj^stems. 

There are two factors at work in the formation of an individual’s constitu- 
tion. One of these, comprising the qualities inherent in the germ plasm, is called 
the genotypic factor. The other, the paratypic factor, expresses the effect of 
advei'se or useful environmental forces and modifies the character of the organ- 
ism from the first moment of life. These two sets of agencies are continually 
modeling the individual, and the final result is the patient as he presents himself 
to us. 

In Europe, especially- on the continent, great emphasis has been placed 
on constitution as the ultimate determining factor in disease, and its resultant 
pathologic picture. The viewpoint is frequently held that the same etiologic 
faetoi’s xilaying in an identical manner on varying constitutional make-ups, will 
produce different ty-pcs of diseases, different clinically and pathologicallyL Here 
in Amenca, wdiile the idea is by- no means foreign to us, it is too often neglected. 
If it is true that certain constitutions predispose to certain diseases (and this 
is commonly" lield in such conditions as tuberculosis, peptic ulcer, and gall- 
bladder disease), then a more complete Iniowledge of these vai-ious constitutions 
is of extreme importance in connection with such a disease as chronic arthritis. 

The earlier workers on arthritis, notably" Heberden (1802), Hay-garth 
(1805), and Robert Adams (1857), neglected to obsen-e, or at least failed to 
note, any- association of constitutional states with the disease. The fii*st notable 
mention of the subject was by Biyant and Goldthwaite^ (1909), who pointed 
out the association of the light-boned, slender, asthenic, visceroptotic type with 
rheumatoid arthritis. As a matter of fact, such aii obsen^ation only- became 
possible after the sharp differentiation pathologically" in the eaxdy- part of the 
century" between rheumatoid arthritis and osteoarthritis. Since that time, the 
fact has been more frequently" pointed out that rheumatoid arthritis occurs pre- 
dominantly" in the asthenic ty"pe of constitution and osteoarthritis in the py-knic 

•From the Arthritis Clinic of the Department of ^Medicine of the New Yoik Post-Graduate 
Medical School and Hospital. 
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Ijpe (Osgood,- Swaim®) The etiologj of these two diseases is still a matter of 
serious dispute Are thcj, as claiiucd hj most, t^^o diffeicnt diseases, oi, as 
clauued bj a few, the same disease inamfestmg itself difteicntti la diitereiit con- 
stitutional tj"pes? 

A stud’i of constitution in arthritis Tiin be of lalue, foi although it Mill not 
reieal axij ncM facts not alieadj described in geneial terms bj obsening piijsi 
eians, nc\ert!ielcss, it miU piesent these facts on a mathematical basis Thcio aie 
manj appi caches to constitution, the most obMous ones being morpho]o<»ie 
phjsiologie, unnumologic, and psjebologie ^yc haie chosen the morphologic 
and psychologic methods of approach On the same patients on which this 
studi js based, other factois of constitution aic in the piocess of iin estigation 
and will be the subject of subsequent papcis 

The modem eonstiUitional study is based on the acknowledgment of two 
types, loiown from ancient times as habitus apoplecticus and habitus phthy*sicus 
Thei lepresent the evtreme antithetic laiiation fiom the median type ATe 
find tJiem in eieiw lacc and at e\ery age, in women as well as in men Function, 
morphology, and the predisposition to disease are antagonistic in the two 
antithetic body ty pes 00111101 *} to the older intuitne method of lecognizing the 
two constitutional tipes, the anthropometiic method, inaugurated by’ Johannis 
Sigismundi Ulsholzius,^ m the y car 1654 and perfected by Aehille di Gio\ aiinr' 
in 1800, IS based on numencal dcteiminations Since then, Viola® and Nicola 
Pende in Italy Haitius® Kiause,® and Bauer, in Germany, Biyant,^^ Bean/^ 
and Diapei*^ in America and others, }ia\c pcifected the technic The nomeu 
clatuie m constitutional studies is confusing, as ncaily c\eiy worker has his 
own AVc haxe used that of Boichardt,^* which is moie generally' accepted 
and which difteicntiates between astlicinc (the old habitus phthysieus) and 
pyknic (the old habitus apoplecticus) type of individuals 

Di Giovanni was the first who attempted to desenbe tlie morphologic con 
figuiation of those who suffered with aithnUs Lack of a clear cut conception 
was due to the poor diffeitntiation of the manifold ilieumatie manifestations 
as we knovr them todav especially the distinction between rheumatoid aithntis 
and osteoaithntis — the two rheumatic conditions in which eonstitnlionai differ 
entiation is most clear cut 

■METHOD 

AVc took in sequence of then arrival at the clime, 50 cases of ostcoaithutis 
and 50 eases of rheumatoid arthritis and subjected them to eaieM anthropo 
metric and psychologic study All were females The cnteiia on which one 
bases the differentiation betw een rheumatoid arthritis and osteoarthntis are now 
faxrlj well understood, the main difficulty being those eases which are designated 
“ mixed,’" where osteoarthiitis and rheumatoid artiintis aie seen at the same 
time m the same patient In this study we tiicd to mcliidc only those cases 
purely of one or the othei type 

Tlie technic of measurement was based largely on that of Alartm,^^ as out 
lined in bis Texihool of Anthwpology, but suggestions weie drawn also fipra 
the works of Drapei 4Ye made a few lelatneh unimportant modifications 
Having a gcneial idea of the different constitutional typos found in chronic 
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arthritis, we decided on a reduction in llie nnmhcr of ineasuremcnts, and our 
experience has led us to liolicve that, wc luive taken all the measurements which 
seem to be of importance in the differentiation of constitutional types in rheuma- 
toid arthritis and osteoarthritis. In addition, we added the span-height, upper 
extremity-height, lower extremity-heiglit, chest circumference-height, abdomen 
circumference-height and neck length-height indices to the generally accepted 
neck lenglh-neck circumference, thoracic anteroposterior diameter-thoracic lat- 
eral diameter, and cephalic length-cephalic breadth indices. 

We have not compared our findings witli the so-called normal t^^pe. It is 
veiy difficult in a hybrid race, such as we are dealing with in America, to estab- 
lish an acceptable standard. The literature gives no help in determining noraial 
figures. If we compare Viola's^’ so-called normal or median measurements taken 
on the Venetian female, or Rott's^^ median measurements taken on the German 
female, with Draper's^* measurements taken on the average American female, 
we get decidedly different results. For these reasons, we have used the method 
suggested by Draper, comparing various disease groups, and liave tried to define 
the various chaiuctcristic differences. 

For better comparative study, we also divided the patients into age groups 
of ten years, and compared the constitutional findings in these groups. Un- 
fortunately, we had only sufficient material for comparison between the age 
groups of forty-one to fifty and fifty-one to sixty. The ages of the examined 
50 osteo- and 50 rheumatoid aiihritic individuals were as shown in Table I. 


Table I 




TOTAL 


1 n-20 

1 2LS0 1 

1 31-40 j 

41-50 

51-60 

61-70 


Rheumatoid arthritis 


mm 


16 

10 


50 

Osteoarthritis 



■s 

15 

IS 

13 

50 


The anthropometric measurements gave the results (in centimeters) shoum 
in Tables II and III. 

Comment , — An analysis of the results of our study demonstrated that the 
weight of the rheumatoid arthritic is, on an average, twenty pounds less than 
that of the osteoarthritic individual. 

Another interesting finding is that the osteoarthritic group has a longer 
span length than the rheumatoid arthritic group, and in many eases the span 
length exceeds the standing height, showing a tendency to increased horizontal 
measurement. We did not find marked differences between the standing height, 
and upper and lower extremity length in the two gi^oups of arthritic individuals. 
Furthermore, we did not find pronounced difference between the head measure- 
ments, except that the osteoarthritic has a somcAvhat longer and slightly narrower 
head. On the other hand, there are marked differences in the neck length and 
neck circumference in the two types of arthritis. The osteoarthritic person 
has a large and short neck; the rheumatoid has a long and small neck. The neck 
of the rheumatoid is, on the average, 1.2 cm. longer and its circumference is, on 
an average, 2.2 cm. less than that of the osteoarthritic person. We found also a 
marked increase in the measurements of the thoracic anteroposterior diameter, 
thoracic lateral diameter, chest circumference and abdomen circumference in the 
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ostcoarthntic gioiip , the thoiacic tliaiuetcr is aiouml 1 oi 2 cm gieatei, the eliest 
cncumfeiCDce aiouDd 9 oi 10 cm Jaigci, and tiie abdomen cncnmfeience aiomid 
4 cm largei Also, the bi iliac diamctci is ai*oimd 2 cm wider in the osteo 
arthiitie gioup AVe did not find piononneed diffeienccs in the timbilieus pubis 
and \iphoid iirabihcus lengths of the two gioups The a\eiage shoued some 

Table II 

ANTnropoJitETric MEASurEMCNTs ot oO Biieumatoid and 50 Osteo ^ rTiirmc Indi\idu\ls 



1 heum 

UTm^ 

OSTEO 
\1 TJir 


RIlEOJl : 
vrini ; 

OSTEO 

APTIir 


40 84 

; 54 02 : 

Abdomen circumference 

86 20 : 

90 62 

n eight 

' 138 S7 

i 15S 24 

Bi ihac diameter 

2G44 

28 70 

Span 

154 34 

15G3S 

Umbilicus pubis length 

15 09 

15 86 

StT.n<hug UeigUt 

150 Gl 

156 47 

Xiphoid umbilicus length 

16 80 

IS 51 

Upper evtremitj length 

GS 71 

69 39 

; Cephalic length breadth index 

86 05 

83 02 

Lower extremitj length 

89 19 

89 70 

Neck length neck circumf in 
dex 

39 CO 

33 20 

Cephahe length 

17 84 

IS 10 

Neck length stand height indcN 

7 90 

TOO 

Cephalic breadth 

15 31 

15 IG : 

Upper extrem stand height in 

43 87 

44 34 

Head circumference 

53 7C 

54 84 

Lower extrein stand height m 
dex 

Thoracic index 

50 90 

57 30 

Iseck length 

12 44 

13 20 

75 90 

75 00 

iSeck urcumference 

3140 

33 07 

Span stand height index 

DS 50 

99 90 

Thoracic ant post diameter 

18 2G 

20 79 

Abdomen circumf stand 

height index ; 

55 00 

57 90 

Thoineic lateral diameter 

2d 37 ! 

2G78 

Chest circumf stand heigiit m 
dex 

54 00 

60 00 

Chest circuiufereuce 

S4ot» 

94 01 





T\ble III 

Anthropometric Measutements of the Age Groups oi Fort\ One to Fift\ and 
FirT\ One TO Sinty 



AGE FOITX ONE TO FIFXX j 

AGE FI^YONL TO SIXTY 

PHEUM 

APTHR 

OETEO 

APTHR 

rilEUM 

APTIIP 

OSTEO 

APTIIP 


334 53 

IGI 62 

326 19 j 

15 b 8J 


354 80 

159 50 

353 77 

155 22 

Standing height 

357 07 

15S 86 

i 155 72 j 

155 27 

Upper extremity length 

69 22 

71 34 

1 G9 05 j 

G8 GO 

Lower cxtremitj length 

90 Oa 

89 80 

SS42 j 

90 35 

Cephalic length 

i 37 87 

1 1819 

17 86 

17 89 

Cephalic breadth 

t 34 84 

1 15 13 ; 

15 20 

15 09 

Head circumference 

! 54 17 

' 54 98 

54 37 

54 14 

Neck length 

12 21 

10 C5 

11 78 

11 14 

Neck circumference 

31 62 

33 38 

*'144 

33 27 

Thoracic ant post diameter 

18 42 

20 71 

17 92 

20 72 

Thoracic lateral diameter 

20 34 

27 93 

2ol9 

26 72 

Chest circumference 

84 98 

96 00 

86 03 

92 47 

Abdomen circumference 

89 72 

100 47 

88 30 

99 32 

Bi iliac diameter 

26 94 

29 17 

27 84 

28 66 

Umbilicus pubis length 

34 76 

1G35 

14 86 

15 72 

Xiphoid umbilicus length 

17 18 

18 48 

17 24 

19 21 

Cephalic length breadth index 

8’>G0 

83 17 

85 10 

84 30 

Neck length neck circumference index 

8S «2 

31 90 

17 43 

33 42 

Neck length stand height index 

7 82 

0 73 

7 04 

7 10 

Upper extrem stand height index 

44 0-' 

44 92 

44 30 

44 23 

Lower extrem stanl height index 

57(0 

50 52 

50 74 j 

57 bO 

Thoracic index 

(9 92 

75 5S 

7114 

77 50 

Span stand height index 

98 52 

100 03 

97 48 

99 96 

Abdomen circumf stand height index 

57 12 

G'’2S 

56 73 

63 92 

Chest circumf stand height index 

54 U 

fO 1) 

55 23 

59 50 
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differences, but both measurements varied so greatly in tlie individuals tliat we 
did not find any characteristic property M^liich would help in the differentiation 
of the two groups. 

Characteristic of the rheumatoid group is the comparative!}^ greater neck 
length-neck circumference index. The neck length-heiglit index does not give 
so marked a difference; still, this index is increased, demonstrating that neck 
length compared to the body length is longer in the rlieumatoid group. 

The upper and lower extremity-lieight indices, and the thoracic anterior 
posterior-lateral diameter indices did not show marked differences. On the 
other hand, the span-height index is increased and close to one in the osteo- 
arthritic group. 

The abdomen circumference-height and chest circumference-height indices 
are decidedly increased in the osteoarthritic group. 

When we compare our anthropometric finding's by age groups of forty-one 
to fifty and fifty-one to sixty, wo get practically the same results. In the age 
gi'oup of forty-one to fifty the Aveight difference is around 27 pounds, and in 
the age group of fifty-one to sixty, over 30 pounds. These findings show that 
in the osteoaithritic group there is a tendency to fat deposit Arith the adA^ance of 
age. 

We find a decided difference betAveen the Iavo types of arthritis if avc use 
the Pignet index (X = H ~ (C + W) as a comparative measure, H repi’esenting 
standing height, C chest circumference, and W body Aveight, all in metric units. 


PIIYSICAIi 

OSTEO' 

KUEUaMATOID 

DEVELOPMEKT 

ARTHRITIS 

ARTHRITIS 

0 + 

5 4 - 



4 + 

0 

20 % 

3 + 

s% 

16 % 

2 + 

2% 

16 % 

1 + 

0 

18 % 

Thus AA^e see that hi osteoarthritis 90 per cent have AvcU-devcloped constitu- 

tions, according to 

the Pignet index, compared AAdth onhv 

30 per cent in the 


rheumatoid group. 

PSYCHOLOGIC ANALYSIS 

An attempt Avas made to determine differences psychologically betAveen the 
rheumatoid and osteoarthritis groups. Psychologic classification of people fall- 
ing AAnthin the nomal range of variation is cxtremel}^ difficult, and made still 
more difficult by the transient contact of the investigator Avith ambulatoiy 
patients. We used a method of analysis dcAUsed by Dr. Smiley Blanton. Tlie 
100 cases mentioned above Avere classified according to this outline. A con- 
scientious effort Avas made to make adequate mental contact AAdth eacli patient. 

An analysis of our tables sIioavs that Ave Avere unable to demonstrate any 
marked difference psychologically betAveen these tAVO groups. Whether this is 
a fact or Avhether our analytical approach Avas faulty, Ave ai’e miable to say. 
Since the tables are large and the results negatiA^e, Ave did not think it Avorth 
AAdiile to publish them here. 
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COXCLXJSIONS 


Anthiopomctnc studies of 50 rheumatoid arthritic and 50 osteoarthritic 
patients le^€al maihecl diflerenees m constitutional morphology The most 
outstanding aie that 

The iheumatoid group has a tendency to mcitascd longitudinal measure 
ments Indiiiduals of this gioup im\c deeidedh longei and thnmci necks, they 
aie mostly slender, though not ncccssaiily tall, then n eight is aioiind normal 
ot nndei tlic a\eiagc 

The ostcoaithntic gioup has a tendency to incrcnsed horizontal mcas\ue» 
meuls Individuals of tins gioup have short ci, thick necks, their silhouette is 
more massuc than slender, then chest circumference m relation to abdomen 
cueumfercnco is compaiatncly gx eater, the thoiacie antcroposteuor diameter 
being bv fai the laigei They have a tendency to bo overweight 

No psvchologic diffeiences were found between the rheumatoid and osteo 
aithiitie groups 
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THE EFFECTS OF DYES ON ENDAjMEBA HISTOLYTICA IN VITRO^ 


H. Tsuchiya, Sc.D., St. Louis, jMo. 


HOUGH the effects of dyes on freediving protozoa Averc studied by various 

workers, Koeh^ was probably the first to systematically investigate the prob- 
lem on parasitic protozoa. She undertook to determine dilutions of various 
dyes lethal to trophozoites of Endmncha gingivalis and concluded that the action 
of dyes on the organisms in vitro was amcbicidal rather than amebastatic. Ac- 
cording to her investigations the phenol-methanes were found to be the least 
amcbicidal, Avhile the diphenyl-methanes were higlily lethal to the amebas. 
HowitU previously observed that acriflavine was apparently as toxic for E. 
gingivaJis in vitro as certain arsenical compounds, but the inhibitory’- effect on 
the growth was lost when the dye was diluted beyond 1:142,000. 

Tripoli^ introduced cysts of E, lii^ohjtica into culture medium containing 
0.1 c.c. of 1 per cent aqueous solution of acinflavinc and claimed to have suc- 
ceeded in growing amebas by reducing bacterial population in the eultux’c. 
Broumc^ recently demonstrated that 1 per cent aqueous solutions of neutral 
red and janus green were toxic to E. liisfolyiica, while trypan blue and Nile blue 
were not in concentrations lower than 0.5 per cent. 

Since bacteria-free cultures of amebas are not available at present, the ef- 
fects of dyes in reality involve both the accompanying bacteria as well as 
amebas present in culture. Variations in the composition and reaction of the 
medium as well as the accompanying bacterial flora may, therefore, be taken as 
factors responsible for differences in results of various investigators. Koch 
claimed that trophozoites of E. gingivaJis wei’e able to live in cultures with a 
minimum bacterial content, but the nature of relationship between the bacteria 
and protozoa was not discussed by her. That such relationship might be of im- 
portance was well brought out by Cleveland and Saunders^ in their study on 
E. histolytica. These authors believe that the amebas were able to multiply 
very rapidly in vitro when Escherichia comiminior, Vil)r{o comma ^ and Neisseria 
catarrhalis were present. 

The present study was primanly undertaken to determine the viability 
of cysts and trophozoites of E. histolytica in vitro when exposed to selective 
action of various dyes; second, it was hoped that it may be possible to ascertain 
whether the iiresenee of dyes may cause biologic variations of amebas, particu- 
larly the development of dye-resistance. '' 

MATERIALS AND ^METHODS 

^ya$hed Cysts, — The strain of cysts of E, histolytica studied came from a 
carrier on whom observations on ' ' enej^stment cycle’' were previously made.® 

•From the Department of Bacterioloff>’, Immunology and Public Health, Washington 
University School of Jtledicine. 

Bccelvcd lor publication, October 3, 1935. 
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Washed cjsts ■wcic pieparcd according to the method described b> me’ and 
were found to contain consideiably fenei bacteiia than were present in the 
oiignial stool 

Vmhthii/ Test — The nse of 0 1 pei cent aqneons solution of cosin to de 
{ermine the MabiUtj of the cjsts ^\as found to be quite inadequate in this study 
In one instance 96 pei cent of washed cjsts stored at 5° C as long as 115 da\s 
were found to be uustamable, though no giowth in culture mediums could be 
secuicd from this matenal upon lepeatcd attempts This seemed to mdicate 
that, while all of the stained C 3 sts weic dead, tliose unstained weie not neces 
saiilj Mable Throughout this studj', tlieiefore, the Mnbihtj of the cysts 
was a&cei tamed b3 subeultiunig on the S C medmm’ with Doisett^s egg 
slant The amebas m this medium usuallj attained an optimum giowth after 
an incubation period of eighteen to tw cut’s f oiii hours at 37® C 

D}fcs and TccJimc — The following d^cs weie used ni this stud\ (1) Tu 
phom { methane d^ es gentian y lolct, malachite giecn, biiUiant giccn, moktamii, 
acid and Insie fuchsms (2) Acndinc d^e aciiflaMno (3) Qumoneimmc 
djes ncutial red metlnlcne blue, safianin, and brilliant cresol blue and 
toUudluo blue (4) Azo dje BismaicK biown (5) Xanthene d\es cosui 
B and meienioehiomc (a eombiintion of fluorescein and meicurj) 

To 5 cc of each d\e dilution was added 01 ec of washed c\sts and the 
mixtuie was kept at ^ar^mg tcmpcratiucs (5® C, 22® C, and 37° C, ic 
spectneh) At \aning time mtci\als following cxposuic to the d^es, 01 c e 
of each mixtuic was tiausfeiicd ascpticalB, aftei tlioiongh shaking, into a lube 
containing 09 cc of steiilc nutiient broth to dilute the d^c and this pi events 
its fiudher action on the amebas One tenth cubic centimeter of the lesultmg 
bioth dilution was mtioduced into the cultuie medium and incubated at 37® C 
Fiom time to time a few diops of the sediment wcie withdrawn fiom the hot 
tom of the culture medium b\ means of a pipette (graduated to tip) A single 
diop, which appio\imated 02 cc of the mateiial, was then examined immedi 
ateh undei the micioscope with respect to the extent of giowth and motihtv 
of the oiganisms The degree of d\e poimeabihtv in the amebas was noted in 
each ease with the Mew to eoiioboiatmg the peimeabihtv of the d^e with the 
\ labilitj of the ej sts m culture 

Peimanent preparations of the amebas were made either by Ileideiihaiii's 
non hcmatowlin method oi b 3 the method leeenth dcseiibcd bv me® Moi 
plioloiric vaiiations of the oigainsms if am, weie caiefullj looked for, and 
lecoi ded 

The Gram stained smears of cuUuic mateinls wcio then studied with a 
\new to ascertain the iclatuc picdominanec of gi am positive oi gramnegatuc 
bactern The relative piopoitioii of uncliangcd starcli granules in cultnic 
mcduim aftei incubation was considcicd as nulicatnc of the extent of giowth 
of the starch splitting tv pcs of oiganisms 

To stndj the effect of dv cs upon the tiophozoitcs of JO lust ohji tea, 0 5 c c 
of each dilution of dvc was added to 4 5 cc (liquid portion) of a culture 
medium which maintained limumus giowth of the amebis, thus making the 
final dilution one tentli of the onginal Observations were then earned out 
at 24 48, and 72 horn's’ incubation at 37® C Furtlicrmore, the amebas that 
survived in pnman culture weie tiansfeucd to fresh culture medium, and then 
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exposed to a similar concentration of the d 3 "C as those used previous!}". This 
process was repeated from day to day in order to determine if the so-called 
dye-i’esistant strain would subsequently develop during the course of successive 
transfers of the organisms. 

OBSERVATIONS 

The results of the exposure of cysts to different concentrations of the dyes 
showed that after exposure to certain concentrations of the d^^es, the c^^sts which 
remained viable were determined b}’' subculturing on the culture medium. How- 
ever, the gron"th of the organisms in the media appeared after more or less pi'o- 
longed pei’iod of lag as recorded in Table I. It was observed that in these mix- 
tures in which the lag period v’as the longest (amebastasis), d.yes permeated into 
a certain proportion of the cj^sts. In the mixture in which tlie ei’sts were ex- 
posed to high concentration of the dj^es, the viabilit}’ of tlie cysts was lost as 
determined b}" the absence of tlie growth of the organisms in cultures, and the 
dj-es permeated all of the cj-sts. 

Amebastatic effect was best shown b}" gentian violet, acriflavinc and 
malachite green (lag periods of 72 and 68 hours), and basic and acid fuchsins 
to a lesser extent. On the other hand, amobas grew abundantly in culture 
medium after the exposure to 1 :100 dilution of safranin. As a matter of fact, 
the growth even surjiassed lhal seen in the control tube, while in the case of 
neutral red, there was neither inhibition nor stimulation of the growth of the 
organism. The remainder of the dyes exerted amebastatic effect to an inter- 
mediate degree. Thus, following the exposure to 1 :400 dilution of eosin B, 

1 :800 dilution of Bismarck brown, 1 :1,600 dilution of brilliant green and 1 :6,400 
of mercurochrome, the growth of the amebas was initiated after lag period of 
fort 3 ^-eight horn's. In the case of toluidine blue, brilliant cresol blue and 
P3mktanin, the incubation period was found to be thirt3^-six hours. 

Gentian violet exhibited the amebastatic effect on the C 3 "sts of E, histolytica. 
Thus, by the introduction of 1 :200 dilution of the dye, the initial growth of the 
organisms was not observed until an incubation period of seventy-two hours 
was reached. The amebas in the culture medium apparently were able to main- 
tain a good growth for at least six days without further transfer. The indi- 
vidual organism showed a considerable increase in size both of the cytoplasm 
and to a slighter extent of the nucleus. Differences in size were so significant 
that the identity of the organisms might be questioned b}" casual observers. This 
might be explained on the ground that the selective action of the dye was such 
that incidental bacteria were affected without injury to the amebic protoplasm. 
This action, further, resulted in the prolongation of the life of the culture, so 
that without transferring or changing the medium in aii}^ wa 3 % tlie organisms 
remained active^ motile and undergoing division for several da 3 ^s (see Table I). 
During this period of active growth of the amebas, surviving bacteria increased 
in number, and the amebas gradually returned to their nonnal size. Transfer 
of this culture to fresh medium resulted in a normal growth of the organisms. 

In the cultures exposed to malachite green gram-positive bacteria were 
inhibited, whereas in those exposed to acriflavinc the growth of gram-negative 
bacteria was inhibited. It was noted in genei’al that starch granules remained 
undigested in this medium which indicated that the starch-splitting types of 
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microorganisms M^cre probably affected by these dyes. The size of amebas was 
likewise increased, though much less than in the case of Ihc organisms exposed to 
gentian violet. 

According to ChurcJiman^ d 3 ^e mixtures, thougli inferior to any of the con- 
stituent d 3 ^es alone in bactericidal action, seem to enhance the bacteriostatic 
]iower to such an extent as to suspend tlie growtli of the oi’ganisms over a long 
period. When washed cysis were first exposed to the action of a mixture of an 
equal volume of gentian violet and aeriflavine (1:100 dilution each) at 37® C. 
for one hour and then inoculated into culture medium, the amebas were usuall 3 ’’ 
found to maintain growth as long as eight days without furtlier transfer. It is 
suggested, therefore, that this procedure ma 3 " serve as a means of maintaining 
cultures for several da 3 ^s. Koch claimed that though aeriflavine is known to be 
a powerful amebicide as tested against F. gingivolis in vitro, it is not so ef- 
fective an amebastatic agent as gentian violet. 

The duration of exposure of the C 3 ’sts to the action of gentian violet, acri- 
flavine, and malachite green clearl}- indicated that, while the e 3 ^sts were often 
cultivable after an exposure of as long as twent3"-four hours, an optimum degree 
of amebastasis was obtainable 1)3" an expo.sure of one hour to these d 3 "es. As was 
to be expected, the optimum amebastatic effect was obtainable at 37® C., and it 
was less at an exposure to 5° C. or 22® C. 

Acid and basic fuchsins exhibited the amebastatic effect on the cysts of 
E. histolytica in the dilutions of 1 ;400 and 1 :1,600, respectivel 3 ^ The grovlh 
of amebas was first observable in cultures at fift 3 ^-eight hours in the former 
and sixt 3 "-two hours in the latter at 37® C. The increase in the size of the or- 
ganisms was, however, negligible. Furthermore, none of the cultures thus 
treated was found to maintain growth an 3 ^ longer than three da 3 "S. Apparently", 
tlie bacteriostatic effect of tliese dyes was less than that secured 1 ) 3 ’^ gentian 
violet, aeriflavine, or malachite green. 

Churchman^® stated that, as a rule, acid d 3 ^es were Imown to be much 
weaker in bacteriostatic action than basic d 3 "es. This fact ma 3 ^ explain wh 3 ^ a 
Iiigher concentration was nccessaiy to induce amebastasis in the case of acid 
fuehsin than in the case of basic fuchsin. 

As will be seen from results recorded on Table II, the d 3 ^es exhibited a 
higher degree of toxicit 3 '' upon trophozoites than upon the c 3 "sts of E. histolytica. 
This is undoubted!}’’ due to the greater permeability of the walls of the tropho- 
zoites. With respect to the intensit}’’ of toxic action, the d 3 "es were found to be 
as follows: mereux’oehrome exhibited the greatest toxieit 3 ^ to the trophozoites, 
while aeriflavine and meth 3 dene blue showed less. Neutral red, safranin, and 
eosin B, on the other hand, were onl}^ slightl}^ lethal to the trophozoites. 

The manner in which the trophozoites responded to the exposure to dyes 
in vitro is of interest. At the outset, the defensive mechanism of the organism 
was at work as shown by a continual attempt on the part of the organism to 
expel the dye particles from its c 3 "top]asm. This process usualty required from 
a few minutes to one hoiu', at which time no d 3 ^es were detectable microscopi- 
cally within the amebas. In the cultures, the process of gradual regeneration of 
the organisms became evident as time elapsed, and eventually normal groyvth 
was resumed by the organisms. The viability of trophozoites as affected by 
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the d\cs depends, theicfoie, upon the ia}3idit> ^\Ith uluch the d\cs ^\ele 
eliminated fiom the iiiotoplasm of amehn In the eiso of gontiin Molct, acid 
fuchsm, malachite giccn, biiUiaiit giceii, and basic fnclism, the oigaiu&ms cou 
turned to gion in t)ie piesenee of these d^os as long as foitj eight horn's tipoii 
continued incubation at 37° C, wlnlc no gioivth nas discernible uhen othei 
d^es woie used This seemed to indicate timt the action of these d\cs ssas 
amebicidal latlici than amebistatic Theie nerc no appicciable degiees of 
amebastasis and this was a decided contiast to the condition observed in the 
ease of the cnevsted stage of the oiganism As a mattci of fact, the Me of 
amebas m the majoiitv of instances was not piolongod beiond twentv foin 
honis and the oiganisms soon dismtegiatcd citlici owing to the oieigrowth of 
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the aeeompanjmg bacteiia oi to an excessive aceumulation of tlicn own raeta 
bohe piodncts In a few instances, the bactenostatic effect of the dves was made 
quite evident thiough tlic siuvival of the amebis foi an additional twentv four 
honis 

Obseivations on tlic development of inci eased icsistance of dves upon ic 
peated exposuics weic earned out with the use of gentian violet, acid fuchsm, 
and malachite gioen It was found that icpeatecl exposiii'os of the tiophoroites 
to the action of these dves m snbUthal dilutions evcntinlh created an ippaieni 
degiee of ulative usistance, which mcicased in piopoition to the niimbei of 
cxposiaes Thus in etcicn ovposiucs of the tiophozoitcs to 1 20,000 dilution of 
gentian violet, no dve particles were found to jieimente the protoplasm of the 
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amcbas, while sixteen exposures were necessary to establish the resistance in the 
case of 1 ;800 dilution of acid fuchsin and eighteen exposures were required in 
the case of 1 :20,000 dilution of malachite green. 

discussion 

The effect of dyes on the growth of amebas in culture medium seems to 
depend on two possible factors as suggested by Simon^^ in his work on dyes 
and bacterial development; (1) the presence of suitable receptors in the or- 
ganism, and (2) the ease with wdiich the receptors taking up the dye recover 
their capacities to unite with the dye. Susceptibility and resistance of the or- 
ganism apparently hinge on the degree of avidity of tliese receptors. Dj^e sus- 
ceptibility may change by adaptation. Thus, it is possible to change a dye- 
susceptible strain to a dye-resistant one by repeatedly’’ exposing the amebas to 
the action of dyes such as gentian violet, acid fuchsin, and malachite green. 
The amebicidal action of dye in question may, therefore, be interpreted as in- 
dicating the existence of corresponding receptors in organisms with which the 
dye may unite. 

Accordng to Steam and Steam, the maximum bacteriostasis is produced 
by the formation of the dye-protein compound. A protein is readily liberated 
from the combination, so that unless some other mechanism is operative in 
actually destroying the bacterial pi'otein while tiic groivtii is inliibited by the 
dye, the organisms remain latent awaiting for tlie opportunity to z^esume the 
development. The same appears to hold trae witli the proteins of amebas as 
was illustrated by the use of gentian violet and acriflavine or a combination 
of the two. Koch stated tliat dyes belonging to the acridine group are most 
active against bacteria in protein solution, Tliey would, therefore, be of par- 
ticular value in a medium containing egg albumen. 

Variations in size of amebas observed after the exposure of the organisms 
to the action of the dyes may he partly explained as the result of the diminution 
in the bacterial population in culture. So long as this influence persisted the 
size of amebas remained irregular, although the organisms were able to grow 
without further transfer. Once, however, the effect of the dyes had passed, the 
amebas resumed tlie normal dimensions and were soon crowded out by the 
overgrowth of bacteria in the culture medium. It may also be possible that 
certain strains of amebas are capable of proliferating in vitro irrespective of the 
accompanying bacteria. The question of an increased oxygen tension of the 
culture medium may likewise play a role in size variations of the organism. 

Attempts have been made in the past to separate amebas in culture medium 
from the accompanying bacteria. The utilization of proper concentrations of 
chemicals to induce the growth of amebas and simultaneously to Idll the accom- 
panying bacteria has been tried out. The cultivation of the organisms under 
the conditions of strict anaerobiasis and the isolation of the oi*ganisms from 
bacteria-free liver abscesses have resulted in apparent failure. Though dyes 
alone may not be used as a means of securing a pure culture, at least they 
would be of help in inhibiting bactex'ia where other means of isolation are to be 
used. It is suggested, therefore, that by the use of a combination of these 
measures, one may arrive at a method by which the amebas thrive in pure 
culture. 
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sejimary 

1 TJie action of ]ngh eoneentration of djes on the cysts of B Imtolyttca 
\\as found to be amebieidal^ but -when diluted thej exhibited amebastatic effect 
uhich \ancd m intensity mth the hinds and coiicentiatioiis of d>cs used 
Amcbastasis uas best shoun by the use of gentian iiolet, aciiflavine, and 
malachite giecn, and to a lesser extent bj basic and acid fuchsiiis Safianin and 
neutral icd apparently failed to produce the amebastatic effect, wliilc the re 
m.undcr of the dyes excited a more or loss intermediate degree of amcbastasis 

2 In the cultuics uhere amebastasis uas induced thioiigli the addition 
of suitable conecutiations of gentian \iolct, acriflaMuc, and malachite green, 
thcic uas a marked uiciease in the si/e of the organisms This maj be ae 
coiuitcd for hy the antagonistic effect of the dyes upon the accompanying bac 
tciia So long as the effect icmaincd operatnc, the amebrs m cultures ueic 
able to thii\c uithout tiansfei 

3 An optimum amebastasis was obtained by exposing washed cysts to the 
action of the dyes or of a mixtuie of gentian Molet and acriflaMne for one hour 
at 37° C , piior to inoculation into culture medium In these circumstances, 
the lag period was piolonged, but the deyelopmcnt thereafter was remarkably 
luxuriant It is suggested that this proccduie may sene as a means of main 
taming cultures foi se^eraI days The action of dyes on the trophozoites of 
B InstohjUca, on the othci hand, yias as a rule, amebicidal rather than ame 
bastatic 

4 By lepcated cxposuies of the culture of amebas to dyes such as gentian 
violet, acid fuchsm, and malachite gicen in ptoper concentrations, it y\as pos 
siblc to increase the resistance of the amebas to these dyes Significant in 
crease of the resistance was seemed by ele^cn successive daily exposures to 
1 20,000 dilution of gentian \ioIet, upon sixteen exposures to 1 800 dilution of 
acid fuchsm, and upon eighteen exposures to 1 20,000 dilution of malachite 
green 
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STUDIES ON THE EFFECT OP A HIGH-SULPHUR LOW-CARBO- 
HYDRATE DIET IN CHRONIC ARTHRITIS^' 


J. C. Forbks, M.A., Ph.D., R. C. Neale, 0. L. Hite, M.D., 

D. B. Armistead, M.D., and S. L. Rucker, i\LD., Richmond, Va. 


TT HAS been slioini in a previous publication (Forbes and NealeO, that in- 
A doluria is usually present in patients with chronic arthritis, pellagra, con- 
gestive heart failure, toxemia of pregnancy, diabetes niellitus, tuberculosis, 
and severe lobar pneumonia. Purthennore, the indoluria more or less parallels 
tlic clinical condition, disappearing with mai'ked improvement. 

Indole may arise from any focus of infection in the body. Since in so many 
cases of clironic arthritis no focus of infection can be demonstrated, one is almost 
forced to believe that (in these cases) the origin of the indole is tlie decomposi- 
tion of tiyiitophane in the intestinal tract, the indole being either formed in 
greater amounts than normal or allowed to pass through ihe liver undetoxihed. 

Indole is normally detoxified in tlie body hy being converted into indican 
(potassium indoxyl sulphate). Tliercfore, sulphur is necessaiy for indole 
detoxification. Evidence that there may be a sulphur deficiency in chronic 
arthritis has been presented by Sullivan and Hess^ and Avgyj^ who have found a 
lowered sulphur content of the finger nails in this condition. Couturat^ has 
sho^vn that the sulphur content of the articular cai’tilage is low in patients with 
chronic arthritis. Purihermoi'e, various sulphur preparations have been used 
from time to time in the treatment of arthritis, and in many cases have led to 
clinical improvement. With these facts in mind, it occurred to us that indoluria 
might be evidence of impaiiTnent of liver detoxification resulting from a sulphur 
deficiency in the liver. 

Thus, it seemed logical to give to arthritic patients a diet having a high 
proportion of sulphur amino acids and a low carboliydrate content. In addition 
to taking the place of proteins, thereby limiting the amount of sulphur ingested, 
there is evidence that carboh 3 ’'drates in large amounts ma}’' have a direct 
detrimental effect. For example, Fletcher^ produced in a case of arthritis an 
acute exacerbation of the condition by freely feeding carbohydrates. We have 
obtained similar evidence indicating the haimiful effect of a high carbohj^dratc 
diet. 

The importance of the diet in the treatment of chronic arthritis has been 
emphasized by a number of investigators, and the diets recommended are as a 
rule low in carbohydrates. Other factors are also stressed. Fletcher and 
Graham® feel that the vitamin B content is an important factor, since it improves 
the tone of the intestinal tract and prevents stasis of its contents. Pemberton^ 
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emphasizes the importance of a balanced, Ion caloiic low caibohjdrato diet 
Cecil® recommends a low caibolodiatc diet in conjunction nitli \accines and 
other foims of therapj Langstioth® Ins obtained fiom statistical studies a 
definite con elation betnecn tlie incidence of a numboi of diseases, including 
cluomc aithiitis, and the amount of piotectne foods oi \itamins in the diet 
The incidence of these diseases nas gieatest in those indniduals consuming 
the smallest amount of protcctne foods Basing his tlieiapj on these findings, 
Langstioth fed a loiv caibolij diate highiitamm diet to patients nith chionie 
arthritis witli gratifying results 

The diet used in the nork heie leported agrees to a eorsiderahle extent with 
those employed by the above imcstigatois, having in common with them a low 
caibohydiate intake Howevei, we made no attempt to decicase the caloric in 
take, on the contraiy, in all appaiently undemouiishcd patients the diet was 
kept at as high an ciicigv level as feasible by the administration of rcadilv 
digestible fits such is cieam and buttei Fuithennoic, the content of snlphiii 
amino acids was quite liigh 

III the cases lieie lepoited, licatmcnt was confined to dietary contiol, to 
gcthci uJth the irse of cathirtics when necessaz"} to ohtam good elimmation 
The majority of patients on tins diet improved maikedly Coincident with im 
provement, theie was a deciease in the indole elimination, and finally its com 
plete disappcaiance fiom the mine Although the best lesults were obtained in 
the treatment of rheumatoid aithritis, some typical cases of hypertrophic 
aithiatis also showed definite impiovement Tins was tnie even in one case 
where lepeated examination of the unne failed to show the presence of indole 
The diet used by us is as follows 

Meats At least one large portion of meat, such as chicken, ^eal, beef, fish, etc, daily in 
addition to from three to fi\e eggs, and cheese in liberal amounts 
Vegetables Fnc per cent vegetables such as lettuce celery, spmaeh, cucumbers, cauliflower, 
and broccoli, together witli small amounts of 10 per cent vegetables such as beets an I 
carrots Tlie starchy foods such ns corn, rice, potatoes, etc, are entirely eliminated 
Fruits Two large oranges, tomatoes, or one grapefruit or its equivalent dail} 

Siveets All pastries pies, cako and suects in general are eliminated 
Bread Bread is limited to three slices of toast a day 

Milk At least one quart of milk or buttermilk daily, and butter in liberal amounts, especially 
to undernourished patients 

Alcohol Alcoholic bquora in any form arc btnctlj avoided 

Table I gives, in abbreviated form, tlic results of the deteimination of 
uimaij mdolc oii patients with diffeient types of aithntis and their response 
to tieatment 

Tabic II shows the clnnges in miini’y mdole dining tieatment in a few 
typical cases The icsults indicate a fauly definite conelation between in 
doliuia and the clinical condition Foi instance, m tlio case of Mi Ne it 
will be seen tliat on discontinuing his diet foi several weeks not only did his 
aithiitie pains return but mdole reappeared in the mine Shortly aftci resum 
ing the diet he became fice fiom symptoms and liis indoliuia disappeaied 
It IS not possible fiom our results to state wlietliei tlie beneficial eftccts 
obtained are due to the inci eased sulphur content of the diet, oi to tiie in 
creased vitamm B content, oi *to the diminished caibohy^dratc intake It is 
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Table I 


DIAGNOSIS 

NUMBER OP 

PATIENTS 

W 

Eh 

w p 

sg 

6 

W M ^ ^ 

Hu g g fi 

gg ^ ^ I 

^ C5 § « M 

ci 02 02 w ^ w 

w w w W ^ W > 

2 g e s § s§ 

P g S P - D & 

52; K A A ^ ^ S 

Eh 

O 

A 

Q 

A W 

K > 

CO o 

D a 

A 2 

Rheumatoid 

arthritis 

24 

22 

2 22 20 0 

2 

Hypertrophic arthritis 

13 

10 

3 8 5 1 

2 

Mixed arthritis 

2 

2 

0 2 10 

1 

Table II 

PATIENT 

DIAGNOSIS 

DATE 

INDOLE 

CONDITION 


Mr. EU 

Hypertrophic 

4/21 

1.7 

Suffering considerably 



arthritis 

0/ 2 

1.3 

Unchanged 




0/ 5 

3.0 

Unchanged 




6/ 6 


Placed on “arthritis diot“ 




7/10 

Trace 

Stronger, less pain. 




7/31 

Neg. 

Considerably improved 




9/lS 

0.2 

Pew pains following recent exposure 


Mrs. Ar, 

Rheumatoid 

G/ 7 

0.7 

In considerable pain 



artliritis 

6/ 8 

0.5 

Unchanged 




0/ 9 


Placed on “arthritis diet“ 




6/19 


Markedly improved 




6/23 

Neg. 

Free from symptoms. 


Mrs. Gr, 

Hypertrophic 

6/20 

0.7 

Suffering considerably 



arthritis 

6/21 

0.9 

Unchanged 




6/22 

0.5 

Unchanged 




6/23 


Placed on “arthritis diet“ 




6/28 

Neg. 

Improvement remarkable 




7/11 

0.3 

Some reappearance of pains following lax 





ity with diet 




7/18 

Trace 

Much better 




7/31 

Neg. 

Some pains present following recent 

ex- 





posure to cold and damp 




8/ 7 


Pain moderately returned following tempo- 





rary discontinuance of diet 


Mr. Ne. 

Rheumatoid 

6/23 

1.0 

Pain very severe 



arthritis 

6/25 

0.7 

Unchanged 




6/26 

1.0 

Unchanged 




C/27 


Pain more severe, placed on “arthritis 





diet“ 




6/28 

0.8 

Peeling better 




6/30 

0.7 

Somewhat improved 




7/ 5 

0.5 

Some improvement 




7/ C 

0.1 

No pain 




7/ 8 

1.4 

Reappearance of pain, cause unknown 




7/18 

0.6 

Pain slight 




7/21 

0.6 

Pain slight 




7/27 

Trace 

In good condition 




7/29 

Neg. 

Free from pain 




8/24 

Neg. 

Continued good 




10/ 1 


Diet discontinued 




10/15 

1.2 

Pains returned, rather severe 




10/16 

1.1 

Unchanged 




10/17 

0.8 

Unchanged, returned to diet 




11/ 6 

0.3 

Much better, but some pain present 




12/ 6 

Neg. 

In excellent condition, no pain 
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probable tJiat all thice may be contributing factors) Since sulphur is uccessarj' 
for mdole detoxification, and smcc indoluna disappear ^Mth improvement, it 
is leasonable to conclude that the inci eased sulphur content of the diet is a 
factor in bunging about the clinical improvement Purthermoic, we have 
piodiiced topical arthritic changes in the joints of labbils bj the infection of 
small amounts of indole into the joint cavitj This work will be published in 
detail latei The importance of vitamin B thiough its cftcet on mtestiual tone 
and function is obv lous 

The results presented heie do not eliminate the possibiiitj that chionic 
arthritis arises fiom foci of infection m the bodv However, there is possiblv 
alwajs putrefaction m the intestinal tract of the adult, with absorption of some 
of the products If the liver weic unable to dctoxifj these substances, it would 
seem natural to believe tliat thej could produce the same general results as would 
aiisc fiom the piesence in the sjstem of these putiefactuc pioducts lesuUmg 
fiom foci of infection Furtheimore, if the livei allows indole to pass without 
detoxification, it is likelj that otliei known ox unlmown toxic substances mav also 
pass through unchanged, and plaj important loles in the etiologj of chronic 
arthiitis If these assumptions aie collect, then a studj of the vaiious factois 
infiuencmg the detoxifying power of the hver may thiow some light on the 
etiology of the disease and the means foi its piev cntion IVork is being done 
on this at the piesent time 

SUMM VRY 

Obsmations have been made on the effects of a high piotun lop caibo 
hydrate diet on the chnical eouise of patients with chrome arthritis, togcthci 
With studies of the accompanying changes m urinary indole Definite improve 
ment resulted m the mayoiity of cases, the best results being obtained m those 
patients with rheumatoid aithiitis Especially good xcsults weie obtained in 
young individuals in eaih stages of the disease Coincident with improvement, 
the ludoUuia which almost mvaxiably accompanied the disease lu its active stages, 
diminished and finally disappcaxcd It is suggested that mdole is causally 
related to clnomc aithiitis, and that diets rich in sulphur aid in the detoxification 
of indolo wnth eonscipicnt clinical impxov ement in tlic condition 

The writers ^atcfulb acknowledge the manj helpful auggtatlons of Dr WUJJam B 
Porter and Dr Frank l> Appeilj during the prosecution of this work 
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THE BACTERICIDAL ACTION OP IRRADIATED OIL OP PINE 
ON HEMOLYTIC STREPTOCOCCUS- 


Pkanklin A. Stkvexs, M.D., New York, N. Y. 


^0 DEMONSTRATE the bactericidal properties of irradiated oils, investi- 
A gators have employed one of two methods. In the early reports, bacteria were 
seeded on agar plates wliich were inverted over dislies of irradiated oil, previ- 
ously exposed to ultraviolet light, so that the bacteria were exposed to the 
vapor from the oils during incubation. In the more recent studies of Ross,^ 
Tliompson and Sheard,- and of Scars and Black, ^ the bacteria were mixed with 
iiTadiated lanolin, petrolatum or mineral oil. Fi'equent cultures of these mix- 
tures were made and the results of these cultures comi;)arcd with those on mix- 
tures of the bacteria with oils wliich were not irradiated. In most of these in- 
vestigations the oils and vapors from the oils have been found wcaldy germicidal. 
This germicidal property has been attributed by some to secondary radiation 
from the irradiated oil, l:>ut the recent studies of Harris, Bunker and Milas^ 
show that the bacteria are pmbably killed by pex'oxidos fonned during the 
iiTadiation of the oil. Their conclusions are based on the facts that the bacteria 
are not killed if quartz plates are inserted between the surface of the oil and 
the plate seeded with bacteria, that organic peroxides are found in vapor from 
irradiated oils, and that the bactericidal effect of the vapor is proportional to the 
increased peroxide content of the oil occurring during its irradiation. 

No studies of the effect of irradiation with ultraviolet light on the bac- 
tericidal properties of essential oils have so far been found in the literature. 
Since the animal, vegetable and mineral oils which have been investigated have 
not been bactericidal previous to irradiation, and have acquired germicidal prop- 
erties subsequent only to exposure to ultraviolet light, the study of this acquired 
bactericidal effect is simpler than a similar investigation of essential oils. Many 
of these essential oils are nonnally germicidal and the vapor from them kills 
bacteria seeded on agar plates inverted over dishes of oil in the incubator. 
Neitlier of the methods successfully employed in demonstrating the bactericidal 
properties of the irradiated oil previously studied and reported in the literature 
wei'e sufficiently accurate and quantitative to satisfactorily show that an 
irradiated essential oil was more bactericidal than the normal oil. In searchiTig 
for a quantitative method of studying the bactericidal qualities of the normal 
oils, it Avas foinid that if a given quantity of oil was agitated vdth salt solution 
and after eighteen hours if the salt solution Avas AvithdraAvn from beneath the 
layer of oil, this salt solution Avas not only bactericidal but also in repeated 
experiments Avould kill the bacteria in a fixed quantity of broth culture Avithin 
a certain limit of time. The bactericidal qualities of this salt solution Averc so 
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constant -sMtii the same oil in difteieiit e\peiiments tint this method nas cm- 
P^o^ed foi eompaimg the geimicidal qualities of nomal and uiadiatcd oils A1 
though the effect of imdiation on '^c'lcral oils nas studied, the expeiiments 
gnen in detail here aic those done ^Mth oil of pine It has been found that 
uiadiatcd oil of pmc is moic bactcucidal tlian the noimal oil 

ENPrRlMENTVL 

The Bactcucidal Achon of Salt Solution Vigoiously Agitated ^Ylth Es 
scniial Oils — As noted in the pieceding naiagiaphs, one of the difficulties in 
detcimming the bactericidal effects of inadiated essential oils A^as the accurate 
estimation of the difteience between tiie bactcucidal piopcitj of the normal ods 
and of oils w Inch had been n i adialed aa ith ulti aA lolet light The obserA ation that 
salt solution shaken Anth an essential oil oi AVith the actue principle of an oil 
ictamed sufficient of the oil m solution to be bacteiicidal, sohed this difficultA, 
inasmuch as it pemitted an accurate dcleimmalion of the bactcncidal piopeitA 
of eacli sample of nomal oil pievious to ni adiatiou Salt solutions nhieh had 
been shaken with essential oils and «epaiatcd cithci Ija standing oi bA eentiifnga 
tion AAcie bactcucidal The gennieidd action of these solutions, boweAei, Aaried 
gieath Two factois enteicd into these Aaiiatious Fii’st lots of the same oil 
fiom diffeient m iniifactiiiei^ caned cieath m then bactcucidal quabtj against 
the same bacteuum Second nhile some oils Aiere unuersalh baeteueidal and 
otlici oils quite uuit, some A\eie more baeteueidal foi one Aaucty of bacteuum 
than foi another Aftci a prehmmaiA stndj of these a a nations A\ith different 
oils and Autli different bactoua fxpeuments Aieie earned out with the same lot 
of oil and the same bactenum In these latei CNpeuments the onh Aarinblc aaos 
the effect of iricadiation on the oil 

Expci I The Bacioxcidal Action of Salt Solution Pici loushj Skalcn With 
Essential Oils — Tno bundled cubic centime{ci*s of stciile ploMologic salt 
solution AACie shaken AigorouslA in lubbci capped bottles AAnth 2 ee of oils of 
pine, oiange, cucuhpfns thjmc and peppennmt, and Auth hnalool, eugonol, 
isocngcnol and i hod mol These miNtuics ncic alloned to stand Iaao dajs until 
the oils had sopaiatcd fiom the salt solution CuUuies of pneumocoeens I, 
Staphylococcus aiocus, Sti cptococens tvtdnns, SUtpfococens hemolyUcus 
Fnedlandci bacillus Bacillus Icpiscphcnm, and Miciococcus catauliahs nrerc 
gronn eighteen hours m broth containing 01 pei cent devtiosc Nine cubic 
centimeters of each of thisc eiilUnos aacic centrifuged and the sedimented bac 
tena Acerc suspended in 3 e c of each of the salt solutions prcAiouslj shaken nith 
the diffeient oils Cultures neie made from these suspensions on blood agai 
plates at fiequciit mtenals to detemine the lengths of time leqiiued to kill 
the baeteun The limits of AiabihlA for tliese \auous combinations of bacteria 
and oils aic ananged in Table I In this table (Table I and the thicc succeed 
mg Tables TI HI and IVl, the intcnaK elapsing betuecn the time the biclcua 
AACIC mixed Auth the salt solutions and the time at which thcA aauc killed haie 
been indieatcd In the littei D folloAAcd In the elapsed time in minutes oi hours 
If the bacteua aacic h\ mg when cuUurcs were dtseontinued, the letter L has been 
used with the mtenal at which the last cultiuc was made In a few mstances 
S with the time mtci\al has been used to indicate scant giowtli 
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The Exhmistion of the Bactericidal Activity of Salt Solution Through Con- 
tact With Bacteria; The object of the preceding experiments Avas to show that 
sufficient oil remained either in solution or in suspension in salt solution agitated 
with it to render the salt solution bactericidal. No attempt Avas made to stand-, 
ardizc the number of bacteria exposed to giAmn amounts of salt solution, so that 
the results obtained giAm onlj' approximate information concerning tlie com- 
parathm bactericidal qualities of the various oils. It Avas observed that heavy 
cultures Avere killed more sloAvly than lighter groAvths if exposed to the same 
quantity of the same salt solution. PolloAving this obsciwation, experiments Avere 

Table I 


The Bactericidal Effect on Different Bacteria of Salt Solution Previously Agitated 

AVith Essential Oils 


1 

on. OF 

PINE 

OIL OF 
ORANGE 

(sweet) 

OIL OF 

eu- 

calyp- 

tus 

OIL OF 

THYME 

OIL OF 

PEPPER- 

MINT 

LIN- 

ALOOL 

EU- 

GENOL 

ISOEU- 

GENOL 

RIIO- 

DINOL 

Staphylococcus 

D 

D 

L 

h 

L 

D 

D 

D 

h 

aureus 

20 lir. 

21 hr. 

4S lir. : 

24 hr. 

IS hr. 

24 )ir. 

30 min. 

60 min. 

48 lir. 

Hemolytic 

D ! 

D ^ 

L 

D 

D 

D ' 

D 

D 

D 

streptococcus 

1 min. 

26 hr. ' 

no hr. 

.n hr. 

90 min 

1 min. 

1 min. 

1 min. 

10 liv. 

fStreptococciis 

D ■ 


Irregular 

D 

D I 

D 

D 

D 

D 

viridans 

60 min.* 



4 hr. 

10 hr. 

2 hr. 

1 min. 

1 min. 

n hr. 

Pneumococcus 

D 1 


D 

D 

D 

D 

D 

D 

D 

(I) 

20 min.l 


10 min. 

24 hr. 

24 hr. 

20 min. 

1 min. 

j 1 min. 

n hr. 

Micrococcus 

D 

D 

Irregular 

D 

D 

P 

D 

D 

D 

Caiarrhalis 

1 min. 

5 hr. 


2 hr. 

5 lir. 

1 min. 

1 min. 

: 1 min. 

10 min. 

Friedlander 

, D 


Irregular 

D 

D 

D 

D 

D 

D 

bacillus 

1 1 min. 

i 


20 min. 

24 hr. 

1 min. 

1 min 

1 min. 

30 min. 

BaciUtis 

1 D 

i ^ 

D 

D 

D 

D 

D 

D 

D 

lepisepficu m 

1 min. 

1 24 hr. 

no min. 

.n min. 

10 min. 

1 min. 

1 min. 

1 min. 

10 min. 


Table II 


The Bactericidal Property of Salt Solutions on Successive Exposures to Suspensions 
OF Bacteria (Hemolytic Streptococcus) 


TUBE 

SALT SOLUTION 
SHAKEN WITH 
LINALOOL 

SALT SOLUTION 
SHAKEN WITH 
EUGENOL 

SALT SOLUTION 
SHAKEN WITH 
ISOEUGENOL 

SALT SOLUTION 
SHAKEN WITH 
OIL OF PINE 

I 

D 

1 min. 

D 

1 inin. 

D 

1 min. 

D 

1 min. 

TI 

D 

3 min. 

D 

S min. 

D 

0 min. 

D 

4 min. 

III 

S 

10 min. 

L 

20 min. 

D 

20 min. 

D 

15 min. 

lA^ 

L 

20 min. 

L 

20 min. 

S 

20 min. 

L 

20 min. 


undertaken to discoA^er if the bactericidal effect of salt solution previously 
agitated Avith oil of pine, and Avith eugenol, isoeugenol or linalool, could be 
exhausted by repeatedly suspending hemolytic streptococcus in the same solu- 
tion. 

Exper. IL The ExJiansUon of the Bactericidal Qualities of the Salt Sohe- 

— Two cubic centimeters of linalool, eugenol, and of isoeugenol, and 20 c.c. 
of oil of pine were shaken vigorously with 100 c.c. of sterile salt solution and 
allowed to layer by standing. Cultures of an hemoljdic streptococcus recovered 
from erj^sipelas (E 37) Avere grown for twenty-four hours. Nine cubic centi- 
meter lots of tliis culture were centrifuged and the supernatant fluid was removed 
from the sediment. Three cubic centimeters of salt solution previously agitated 
with one of the oils were pipetted onto the sediment in one of these tubes. This 
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The Exlimistion of the Bactericidal Activity of Salt Solution Through Con- 
tact With Bacteria: The object of the preceding experiments was to show that 
sufficient oil remained either in solution or in suspension in salt solution agitated 
with it to render tlie salt solution bactericidal. No attempt was made to stand- * 
ai'dizc the number of bacteria exposed to given amounts of salt solution, so that 
the results obtained give only approximate information concerning the com- 
parative bactericidal qualities of the various oils. It was observed that heavy 
cultures were killed more slowly than lighter gro^^i;hs if exposed to the same 
quantity of the same salt solution. Following this obsciwation, experiments were 

Table I 


The Bactericidal Effect on Different Bacteria of Salt Solution Previously Agitated 

With Essential Oils 


1 

OIL OF 
PINE I 

OIL OF 

orange 

(sweet) 

OIL OF 
EU- 
CALYP- 
TUS 

OIL OF 
THYME 

OIL OF 
PEPPER- 
MINT 

LIN- 

ALOOL 

EU- 

GENOL 

ISOEU- 

GENOL 

nno- 

DINOL 

Staphylococcus 

D 

D 

L 


L 




D 


D 


D 


L 

anreus 

20 hr. 

24 Jir. j 

4.S hr. 

24 

hr. 

IS 

hr. 

24 

lir. 

30 

min. 

60 

min. 

48 

hr. 

Hemolytic 

D 

D 1 

L 


D 


D 


D 


H ! 


D 


D 

streptococcus 

1 min.l 

26 hr. i 

ao Ur. 

3 

hr. 

90 

min 

1 

min. 

1 

min.l 

1 

min. 

10 

hr. 

Streptococcus 

D 


Irregular 


D 


I) 


D 


D 


D 


D 

viridans 

60 min. 



4 

hr. 

in 

hr. 

2 

lir. 

1 

min. 

1 

min.' 

3 

hr. 

Pneumococcus 1 

D , 


D 


L 

1 

D 


D 


D 


D 1 


D 

(I) 

, 20 min. 

1 

1 10 min. 

24 

hr. 

24 

hr. 

m 

Bmml 

1 

min. 

1 

min. 

1 ^ 

hr. 

Micrococcus 

I ^ 


j Irregular 


D 


D 


D 


D 


D 


D 

Catarrhalis 

1 min. 

5 Iir. 

2 

hr. 

5 

lir. 

1 

min. 

I 

min. 

1 

min. 

10 

min. 

Friedlander 

D 


Irregular 


D 


D 


D 


D 


D 

i 

D 

bacillus 

1 min. 


i 

20 

min. 

24 

hr. 

1 

min. 

1 

min 

1 

min. 

30 

min. 

BociUus 

D 

L 

i H 


D 


D 


D 


D 


D 


D 

Jepisepticu m 

1 min. 

24 hr. 

1 20 min. 

3 

min. 

10 

min. 

1 

min. 

1 

min. 

1 

min. 

10 

min. 


Table II 


The Bactericidal Property op Salt Solutions on Successive Exposures to Suspensions 
of Bacteria (Hemolytic Streptococcus) 


TUBE 

SALT SOLUTION 
SHAKEN WITH 
LINALOOL 

SALT SOLUTION 

shaken with 

EUGENOL 

SALT SOLUTION 
shaken with 

ISOEUGENOL 

SALT SOLUTION 
SHAKEN WITH 
OIL OF PINE 

I 

D 

1 min. 

D 

1 min. 

D 

1 min. 

D 

1 min. 

II 

D 

3 min. 

D 

S min. 

D 

5 min. 

D 

4 min. 

III 

R 

10 min. 

L 

20 min. 

D 

20 min. 

D 

15 min. 

rv 

L 

20 min. 

L 

20 min. 

S 

20 min. 

L 

20 min. 


undex'takeii to discover if the bactericidal effect of salt solution previously 
agitated with oil of pine, and with eugenol, isoeugenol or linalool, could be 
exhausted by repeatedlj’’ suspending hemolytic streptococcus in the same solu- 
tion. 

Exper, IL The Exha\isiion of the Bactericidal Qualities of the Salt Solu- 
tion, — Two cubic centimeters of linalool, eugenol, and of isoeugenol, and 20 c.c. 
of oil of pine were shaken vigorously with 100 c.c. of sterile salt solution and 
allowed to layer by standing. Cultures of an hemolji^ic streptococcus recovered 
from erj^sipelas (E 37) Avere grown for twenty-four hours. Nine cubic centi- 
meter lots of this culture were centrifuged and the supeniatant fluid was removed 
from the sediment. Three cubic centimeters of salt solution previously agitated 
with one of the oils were pipetted onto the sediment in one of these tubes. This 














STCTOnS action op IRnADIATED OIL OP PINE 0>J HEMOIATIC STRLPTOCOCCUS 104-5 


mixed Mitli diffeient dilutions of the silt solution iilucli had been in contact 
■with the oil Cultiues mcic made on these suspensions at fieqiient mtenals 
to deteimiuo the time limits of the iiabilitj of the bacteria in eaeh solution 
The conditions nndei uhicli the noimal contiol senes ueie done were identical 
with those foi the irradiated oil The iiiadntion of the oil was the onl> \ariahle 
In Tabic III the dilutions of salt solution ha\e been c\piossed as the lelatne 
piopoitions between the salt solution in the final dilution and the quantity of 
oil used in the oiignial dilution from wliieh these final dilutions were made 
The Adhctcnce to Bnctenn of Pcioxxdw Substance Extracted vi Salt Sohi 
tion Fiom hxadiuted Oil of Ptnc The obscnation that \apoi's arising from the 
surface of oils, picMouslj iiradiatcd with ultiaMolct light, inhibit the growth of 
bactena Jias been iepoi*ted fieqiientlj So far the mechanism of tins inhibiting 
effect has not been satisfactoiih e\plauied The inhibition to giowth w'as at one 
time attiibiited to secondaiy wa\cs of ladiant energj, but numerous expen- 
ments ha\e been dcMsed bj ^ ax ions iincstigatois pio\ing this explanation un- 
sitisfactorj Imcstigations b\ Hairis, Bunker and Milas^ ha^e shown that 
\oIatile peroxides aic formed in mediated oils, and that the ^‘bactericidal*^ 
pioperty of the vapoi fiom an oil is proportional to the inciease in peroxide 
content of the oil occurring during the penod in which it is exposed to ultra 
Molet light In expeiinients uudeilaken in this laboratorj,® it was found that 
both peroxides and aldehjdcs result from uiadiation of oils but, so far, proof 
that the pei oxides oi tiie aldehydes account for the inhibition of hactena} 
giowth has not been obtained On the othei liand, it has been found tliat the 
peioxides formed in oil of pme, wlien it is madiated, can be extracted with bilf 
solution and adliere to bacteria suspended in the salt solution m winch these 
peioxides liave been extracted The adheience of these peioxides to the bacttii i 
IS demonstiated in the following evpenment 

Bxpet IV The ExU action of Peioxides From Salt Solution hy Bactei la — 
TIic peroxides, foimed in oil of pine as a icsult of irradiation delun o^^gca 
slowlj In this lespect thej lesemble the peroxides invostigatt d bi Hams 
Bunkei and Jlilas^ The oil has been tested diiectl> both pievious and subse 
quent to iriadiation bj adding 1 cc of N/lOO HCl, Dice of a 5 per cent 
solution of KI and a few drops of starch solution When these mixtuics are 
shaken Mgorouslj and then allowed to stand se'ieral limns, the unniadiated 
oil at the most develops a faint blue color, while the leaction with the irradiated 
oil IS intense Salt solution which has been shaken vigorouslj and separated 
fiom noimal oil of pine nsuallj lias gnen a faint ox jicgatne test Solutions 
separated aftci shaking with nradiated oil gi\c stronglj positne leaetions In 
the following cxpciiments font stiams of hemoljtic stieptococcus weie growm 
eighteen horns, then 50 ce of each of these cultiues were centnfuged Salt 
solution piexiouslj agitated with oil of pine which had been iiiidiated pie\i 
ously was pipetted onto the sediments Three cubic centimeters of the salt solu 
tion weie mixed with the sediment fiom 50 c c of each of the cultures The siis 
pensions were agitated gcntlj at internals and centiifngcd six houre One 
cubic centimeter of the salt solution which had not been in contact mth bacteria, 1 
c c of the supcinatant solution whicli liad been m contact witli bacterial sediment, 
and the sediments tbemsehes weie tested foi peioxides bj the addition of the 
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quantities of acid, KI and starch used in testing oils directly. The peroxides 
in the salt solution were decreased after contact with streptococcus and the 
sediments gave positive tests. Control tubes of untreated bacterial sediment 
showed no peroxides. 

SUMMARY AND CONCLUSIONS 

111 the preceding cxpei’iinents, tlie observation tliat steiile salt solution 
which has been shaken vigorously with oil of pine retains enough of the oil either 
in suspension or in solution to be bactericidal has funiished a method by which 
the bactericidal properties of oils which have been irradiated could be compared 
with those of normal oils. The methods used in the past, both tliat of stiidjdng 
the bactericidal effects of vapors arising from tlie surface of tlie oils and that of 
mixing the bacteria directly with the oils, have proved unsatisfactory. In these 
experiments, in which the bactericidal qualities of oil of pine for liemolytic 
streptococcus were studied, it was found that salt solution agitated witli 
iiTadiatcd oil of pine was more bactericidal than salt solution agitated with 
normal oil. The bactericidal quality of tlie salt solution was exhausted if 
bacteria were repeatcdlj^ suspended in the same solution. One chemical change 
has been observed in oils Avhich have been irradiated, both the peroxides and 
the aldehydic content of the oils are increased. The peroxides fonned during 
irradiation can be partially extracted from the oils in salt solution, and, although ^ 
it has not been shown that these peroxides are bactericidal, bacteria exposed to 
these solutions adsorb and remove the peroxides from solution. 
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RELATION OF BACTERIAL INFECTION TO LIFER INJURE 


SrUDIES IN CiVCIIOPHEV IS XOXIC VTIOV 


Lio S R^D^\I^, MD, VND j\r\\ LrDFREn HD, Broom N Y 


Q INCE the publication of repoi*t^ of poisoning' by cinchopben, many attempts 
^ lia\c been midc to produce mpm to the luer c\peiimentalh m animals 
means of the drug ^ ® The lesults of these nucstigations, houc\er, ha\e not been 
coneUisne as to the lole of the drug as a Iner poison Changes in the Iners of 
animals nhich liate been obscr\od ha'ie been indofimte, not regnlarh reprodiici 
ble, and unlike those reported in cases of human poisoning Lehman and 
Hanzlik^ emphasize that b'l the use of doses comparable to the thciapcntic dose 
m human beings no nu estigators ha\e been able to produce in animals injrm to 
the In er by cmchopheii alcm to the reported clinical picture 

In Men of the uncon\inciug results from tlio simple administration of 
cmchoplieu to animals, it seems Iikelj that uhere the drug is responsible for Iner 
damage in man there mat be present some peculiar snsceptibilit^ of that in 
duidual to it This susceptibility may be the lesnlt of pi cy ions injury to the 
Iner, dietaiy uiegulantics, the mflucnce of baetenal aetiyity, ete "Working on 
a similar hypothesis ReicWo'* first attempted to injuie the Inci b> chlorofoim 
before giring einchophen to yyhite rats Howeyer, he faded to find on autop^ 
any pathologic changes of importance Lehman and Hanzlik'^ found that in 
rabbits, cmchopheii did not increase tlie iiupanment of liver function previonsly 
caused by cliloiofoim or phosphorus In a pi ey ions y\ork,* yyc found that in 
cidental pulmonary infection in rats did not aggiayatc the toxic effects from 
emchophen in massne doses yyUde a high carbohydrate diet served to mmnnize 
them Infectious processes taking place in tlie body may be of great significance 
hoyyc\ei, m that they affect the hver fiist, and at times quite severely The 
pait played by the Iner as an oigan of defense against foreign bodies of all 
types has been uell icvieyvcd bv Gunn^=^ and need not bo taken up here 

An ctiologic relationship between damage to Iner tissue by hepatotoxins 
and the influcnct of bacterial oigamsms upon the liver has been demonstrated 
by Opre The latter ’s experiments indicate that the activity of can hepntic 
poison when used m doses which alone ]noduee little elnngo, may be so inten 
sified by bacterial infection as to cause destruction of almost the entire hepatic 
parenchyma Even bacteria such as colon incilli, which have i datively btth 
pathogenicity foi normal animals, become \ indent when the Itvci is injured bv 
a poison such as chloroform or phosphorus He showed that the resulting liver 

•From the PeUtatrtc Rt search I^iborotorj nnl the Department of Pathology of the Je\sish 
HaspUal of BrooKpn 

Recened for publication July 29 1DS5 

ilded by a grant from Schcring A. Glatz Inc of ^eT> Xorh City 
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changes could not he produced by either the hepatic poison or the bacteria alone. 
Most important^ hy the combination of chloroform and colon bacilli, he was able 
to reproduce in dogs a lesion closely resembling that of acute yellow atrophy in 
man. He also succeeded in demonstrating the same lesion in another animal, 
the rabbit, using a different drug, phosphorus, and a different organism, the 
streptococcus. 

In this investigation, we have confined ourselves to a consideration of the 
sensitizing effect upon the cells of the liver, of living bacteria circulating in tlie 
blood stream and possibly localizing in tlie gallbladder or liver. Moi'C than forty 
3"ears ago, Blachstein and Welch^^ demonstrated the persistence of colon or 
.typhoid bacilli in the gallbladders of rabbits montlis or years after their injec- 
tion into the general circulation. We have therefore attempted, by means of 
the coincident administration of cinchopheu and living bacteria, to further 
study the deleterious action of the drug upon the liver. 

METHOD 

Onlj' adult rabbits were used. Cinchophen was administered as a 10 per 
cent solution of the sodium salt, with beta eucain lactate. The drug was given 
daily, or every other day, by divided injections into the shaved tliigh. Bacterial 
injections were given by ^yay of tlie ear vein, twenty-four hour broth cultures 
being used. The injection of bacteria was usualb^ begun several days after the 
onset of drug administration. At the end of an experiment, the animals which 
survived were put to death hy an intravenous injection of air. 

minijmal lethal dose 

By means of graduated doses administered to different sets of rabbits, the 
minimal lethal dose of the cinchophen preparation was found to be 0.7 gm. of 
cinchophen per kilogram of body weight. 

Autopsy findings in all the animals that died as a result of this procedure 
were essentially the same. There was congestion and hemorrhage in all the 
viscera. In the liver there was retention of bile in the cells in the region of the 
central veins and in the reticulo-cndothelial cells lining the sinusoids. In the 
spleen, the macrophages and fixed histocytes were filled with altered blood pig- 
ment. 

STREPTOCOCCUS 

A large number of reported cases of cinchophen poisoning have been in pa- 
tients suffering from either chronic cholecystitis or chronic arthritis. The strep- 
tococcus is the organism most commonly found in inflammation of the biliary 
passages^® or in chronic arthritis."^^ A number of experiments were therefore 
performed, in each of which, animals were given cinchophen in large doses and 
also different strains of streptococcus. At the same time different sots of con- 
trol animals Avere given either large doses of cinchophen alone, or the respective 
bacteria alone. The experiments were mostly repetitions in whole or in part of 
each other, varying in dose or strain of bacteria. Tables I and II describe the 
details of several typical experiments and give briefly the pathologic findings 
on autopsy. 



RADWJN-IiEOEnCR r RELATION OF BACTERIAL INFECTION TO LIVER INJURV 1049 

From the taWes it can be seen that attempts to modify the action of cineo- 
phen by means of the streptococcus were unsuccessful. The liver changes re- 



Pie 1 , — A Babbits^ Hlassne doses of cinebopben Li\cr essentUUj normal JS Rabbit 
42 CInehophen and Sirepfococcus vindOKa Architecture imdLstnrbcd, Said granular degenera- 
tion Increase In poli morphonuclear ieucocj tes 
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administration of comparable doses of tlie same strains of bacteria alone. Similar 
findings were noted in the other experiments involving the use of laro-er or 
smaller doses of different strains of streptococcus vdth einchoplien. Cinehophen 
alone produced onl}’ some congestion and ca])illaiy dilatation in the liver 

Table I 


Su^ki.AtAiiY OE Results Fijo.v the Combined Injection of Cinciiopiien (0.3 to 0.7 Gai. peij 
Kilo) and Streptococcus Yiridans (0.25 to 1.5 c,c.) 



RABBIT 

CINCIIOPIIEN 

injections 

NO. OF 

BAC- 

TERIAL 

INJEC- 

TIONS 

RESULTS 

AUTOPSY FINDINGS 
(LIVER) 

NO. OF 

INJ. 

TOTAL 

DOSE 

PER 

KILO 

(GM.) 

Cinciiopiien 

31) 

32 

J2.t; 

0 

Died on 42n(l 
flay 

Essentially Normal. Architec- 
ture unclistiirhecl. Some capil- 
laiy dilatation and conges- 
tion. 

43 

20 

5.0 

0 

Dieii on 23r<l 
clay 

Cinehophen 
and Sfrept. 
viridans 

41 

j 

21 

0 .() 

5 

Died on 27th 
day 

Architecture undisturbed. Mild 
granular degeneration. Rc- 
ticulo -endothelial cells prom- 
inent. Increased number of 
polys in sinusoids and capil- 
laries. One large abscess 
with surrounding reaction. 

42 

34 

13.7 

11 

Killed on Kith 
day 

Strepi. 

viridans 

44 

45 

0 

0 

11 

Killed on 3Gth 
day 

Findings similar to those in an- 
imals Nos. 41 and 42, but 
more severe and more wide- 
spread. 


Table II 

Sllmmary of Results From the Combined Injection of Cinciiopiien (0.3 to 0.5 Gm. per 
Kilo) and Streptococcus Hemolyticus (0.25 to 0.5 c.c.) 



RABBIT 

CTNCHIOPHEN 

INJECTIONS 

NO. OF 

BAC- 

TERIAL 

INJEC- 

TIONS 

RESULTS 

AUTOPSY FINDINGS 
(LIVER) 

NO. OF 

INJ. 

TOTAIi 

DOSE 

PER 

KILO 

(GM.) 

Cinehophen 
and Strept. 
hemolytiens 

4G 

IS 

4.2 

3 

Died on 22nd 
day 

Moderate capillary dilatation. 
Increase in polys. Slight 
periportal round cell and 
fibrous tissue reaction. 

49 

21 

5.5 

5 

Died on 26th 
day 

Strept, 

heinolyticus 

47 

4S 

0 

0 

5 

Killed on 26tli 
day 

: ilarked granular and some hy- 
dropic degeneration. Conges 
tion and capillary dilata- 
tion. Increase of polys in 
blood vessels and miliary col- 
lections in parenchyma. 


B. COLI 

most of Opio’s observations’* had been based upon llie administration of 
colon bacilli to animals receiving chloroform. A study was therefore attempted 
of the effect of the administration of colon bacilli with cinehophen. At the same 
time, to permit a comparison between the two drugs, groups of animals were 
.riven the same strain of colon bacilli and chloroform. In the chloroform studies, 
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A n. 


Flff 3 -~A itabblt Cl ]Massf\<' drives of chlorofoim. Architecture undistuibed. Fatty 
hiflitratlon about central veins The ccUs distal to this fatty Jajer are relatively Intact No 
nemorrhagc. No necrosis of cells B Kabblt 21 Chloroform and coU Xlxtf‘nsive destruc- 
tion of cell** about the central veins. Marked hemorrhage. Cellular Imaslon Only a narrow 
fiingo of ictattvelj intact cells remains about the portal structures 



B 


Fig t— A Rabbit 58 coll ^ 
formation (lowei right) B Rabbit 1 j 
dilatation MiJd granular «)cgtnerat)on 
than In Animal 'iS 


Granular and fattv degeneration CongC'itlon. Ab^'cess 
Cinchophrn and B. coU Archltectore intact CbpIUbO 
of CNtopKsuj of some of tlie rolls f^eslon Is less setrre 
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Opie's teclmic was followed as closel}^ as possible. The procedure in the main 
was as in the streptococcus groups. Animals were given various doses of colon 
bacilli, and large doses of cinchophen, or various doses of chloroform dissolved in 
paraffin oil.^ The cinchophen preparation was the same as that used before. In 
some experiments the bacteiua were given with cinchophen or with chloroform, 
sixteen days after the previous administration of a single large dose of the same 

Table III 


Results of Injection of Chlokofoum (0.5 c.c. peu Kilo) and Colon Bacilli (0.5 c.c.) 



rabbit 


B. COLI 

RESULTS 

AUTOPSY FINDINGS 
(LIVER) 

NO. OF 
INJ. 

NO. OF 
INJ. 

Chloroform 
and colon 
' bacilli 

10 

20 

4 

(flaily) 

1 1 

Died on 5tli 
day 1 

Marked destruction of cells in two- 
thirds of the area about the central 
vein, with extensive hemorrhage 
throughout and areas of hyaline nec- 
rosis. Adjoining tissue foamy, with 
evidence of hydropic degeneration. 
Only a narrow rim of intact cells 
about portal structures. Poly and 
fibroblastic invasion. Extensive fat- 
ty infiltration. 

■ 

51 

0 

0 

Died on 9th 
day 

Patty infiltration of about one-third of 
area about the central vein. Remain- 
ing tissue to the portal spaces nor- 
mal. No necrosis. No hemorrhage. 

01 

10 

0 

Killed on 2Itli 
day 


Table IV 


Results of Injection of Cinchophen (0.3 to 0.5 Gm. per Kilo) and Colon Bacilli 

(0.25 to 0.5 c.c.) 



1 

RABBIT 

1 cinchophen 

B, COLT 

RESULTS 

AUTOPSY FINDINGS 
(liver) 

1 NO. OF 

1 INJ. 

TOTAL 

DOSE 

PER 

KILO 

(GM.) 

NO. OF 

INJ. 1 

Cincliophen 
and colon 
bacilli 

2.3 

7 

1 

2,2 

1 1 

! 

Died on 15tii 
day 

' Architecture undisturbed. Slight 
granular degeneration. Capil- 
lary dilatation. Pocal collec- 
tions of polys throughout 
parenchyma. Infected throm- 
bus in blood vessel. 

19 

10 

3,5 

2 

Died on 24th 
day 


1 15 

1 10 

3.5 

2 

Killed on 24th 
day 

Many small abscesses. Pro- 
nounced fatty and granular 
degeneration. Congestion. 

Colon bacilli 

57 

5S 

0 

0 


Killed on 24th 
day 


organism. As controls, groups of animals were given either the bacteria alone, 
cinchophen alone, or chloroform alone. Tables III, TV, and V describe several 
exiiex’iments in detail, which are typical of the many performed. 

Tlie liver changes repeatedly seen by us after giving chloroform alone, con- 
sisted essentially of fatty degeneration about the central veins. By the coinci- 
dent administration of colon bacilli with chloroform, there was produced a lesion 
involving extreme destruction of liver tissue and resembling that of acute yellow 
atrophy. These findings coincided with those observed by Opie after a similar 
procedure. 


































nAI>WIN*I»J,DEBER REMIION or BVCTERIAIv INSPECTION TO EIVEft INJURE 105S 


In the many espeninente ju winch cniehophen guen with colon baeillu 
theie was noted no dilfcience between the Iner clianges caused by the eumbma- 
Uon of drug and nnciooiganism, and those caused hy baeteiia alone These 
changes consisted of maikcd congestion, eithei fatt^ ox gxamdai degeneiation 
of the cj toplasm, or a combination ot the two, and at times the picsence of small 
milian abscesses The lesion in cithei case could be imputed onh to the mieio 
oiganisms 

Table V 

RfcswTs Of lAjfcTiOff Of CoroN Bacilli and Gincuouiev <0v 3 to Qo Qix blc Kiixj) or 
CHioKopom (1 0 ( c lEP Kuo) Siltcev Dais ArrEr thf BrEnoos Iajection 
or 0^'i 0 c or Coi om B \cilu 



lAB 

err 

, < i\< not WEN ] 

li COLI j 

[ciirof O' 

[ FOrw 

j ■ i 

j ri soLfS 1 

j j 

j Airropsi nsmsrs 

1 <L£VEr) 

>0 Of 

n 6 

TOT A I 
DOSF 
rrr 

KUO 
km ) 

NO OF 
; iSJ 

DOSF 

(cc) 

! so OF 

1 ISJ 

Chlorotorw 
oud colon 
b icilh 

i 

1 


'• 0 

!. i 


0 2 0 2 

^ 4 

1 

^Dieii on j 

27tU tiny | 

Tremendous Juer dc 
Rtxuctiott simiHr to 
that found in othei 
nmomls giten the 
corabmation of chlo 
roform and colon 
bacilli, c g, Kos 1(» 
and 20 (Table 

in) 

24 : 

! 

0 

! 

! 

j 

01 0 2 

1 

4 

Died on 

27t!i day 

I3"| 

■'^r^ 1 

! 

1 

1 

0 1 0 2 

4 

. 

ivUleti on i 
37th ilnj ' 

J 

Cmciioplieo 
find colon 
bacdU 

iT; 

n i 

S5 

i' ' 

0 no 0 25 

0 

Died on j 

SO pi dll 

Architecture uadis 
turbed Mirhcil 
granular degencra 
tion Congestion 
Capillarj diiata 
tion 

22 

~Jd 

S5 

^ 0 

OOj 02o| 

i 

b 

1 

Kiilpd on 
bsnd dny 1 

6i 

■"20 

a 2 

-r- 

flOd 0 2o, 


KiiTied"*on 
filrd dn\ 


COMMENT 

Wc hale been able fo coirobointc Opie^s findings that hiei changes can be 
induced bi the combined action of baetena and an hep.itie poison, which do not 
resemble the changes pioduced In eitlici one alone A lesion has been produced 
bj" the use of colon bncilh and ehlorofoim togethei, which is not caused bj 
etdorofoim alone e\eu m massue doses, and whuh €10*5011 simulates that of acute 
icHow atiopin Opie Ins biought about similai chaugts bi the combined use 
of phosphorus and SbcptoivLcus hnnohjhai^ None of the a]>oic changes as 
sume the chaiacteustics ot those piodueed by either the mierooiganism or the 
chemical poison alone, but constitute an cutueh difTcrcnt lesion, much more 
seieie than is oidinaiih oncounfcied 

On the other hand, when cmchoplien was gnen togethoi with Iiiing bacteiia, 
theic was no modification of tlie icaction eustomaril) caused hy the bactena 
The effect was as though no hepatic poison had been employed In this rc 
speet, tUeiefoie, cmchophen does not act as a Iner poison such as is either ebJoro- 
fom ot phosphorus A deai cut pittuie of hiei destruction fiom the admmis 
tratJoii of emchophen alone could not be demonstiated, nor has it been possible 
hy our proeeduies to magnih the deleterious action of the drug upon the Iner 

It has been the opinion of clinical obseners that indiuduals suffering from 
biliary or hepatic infections are more pi one to toxic disturbances from emcho* 




1054 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


phen. The introduction of colon bacilli into the circulation provides an infective 
agent which persists in the biliary passages for some time.'^ Although large 
doses of cinchophen were given to animals in wliom microorganisms, including 
colon bacilli, had been repeatcdlj" injected in this way over a long period of 
time, no liver lesions attributable to cincliophen were encountered. 

In view of the convincing nature of some of the clinical reports, it is highly 
probable that cinchophen does at times exeii: a toxic *10111161106 upon the human 
livei\ Unless the drug is limited in its toxicity to human beings, it should be 
jiossiblc to reproduce these effects in animals. This has not yet been accom- 
plished. We have been able to show in this and in previous investigations^ thal 
cinchophen given in any dose does not produce an anatomic lesion in the livers 
of rats or rabbits. This fact, coupled with the rarity of authentic eases of 
poisoning, in the face of such an overwhelming number who have taken the drug 
in large doses, and over long periods of time without untoward effects, bespeaks 
a susceptibility to the drug udiieh is not universal. On the other hand, relatively 
small doses of cinchophen have been employed in many of the reported cases of 
poisoning. In view of these facts, and of the apparently allergic nature of some 
of the reported symptoms,’^ it is not surprising that lioth clinical and ex])cri- 
mental investigators have been led to consider the question one of idiosyncrasy 
or allergy. This stand has recently heen taken by Short and Bauer^^ and by 
Quick.=® The latter advances the interesting theory that liver necrosis, when it 
occurs, is a manifestation of the Arthus pheiionienoii. 

As we stated earlier, it is not unlikely that the solution of tliis perplexing 
problem will lie in the demonstration, in individuals actually suffering from 
cinchophen poisoning, of a state of hypersensitivity of the cells of the liver, either 
because of an hereditarj^ idiosyncrasy, or an acquired intolerance. Such a con- 
cept has also been proposed by Sulzberger."^ An acquired intolerance may be 
due to a variety of unknown factors. If one of these is the action of micro- 
organisms upon liver cells, it is clear that unless their effect is a most unusual 
one, the organisms involved are probably not of the common t.vpes, since cases of 
cinchophen poisoning are rare, while microorganisms are frequentlj^ present in 
the bod3^ Moreover, it seems evident that the mere introduction of microorgan- 
isms into the circulation is not sufficient to so sensitize liver cells as to render 
them susceptible to injury by cinchophen. Further studies are being conducted 
along the lines which we have here suggested. 

CONCLUSIONS 

1 . The lethal dose of cinchophen for tlie rabbit is 0.7 gm. per kilogram of 
body weight. 

2 . Further evidence is presented to indicate the profound manner in whicli 
the coincident administration of bacteria influences the action of an hepatic 
poison. 

3 . Cinchophen given in large doses produces no anatomic effect upon the 
rabbit liver. 

4 . Cinchophen given in large doses, in combination with colon bacilli, or with 
various strains of streptococcus, produces no anatomic lesion in the rabbit liver 
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othei than tint inodncecl llic Inctoiia alone The coincicknt administi ilion 
o£ bacteiid has tailed to nia*^uty the potentiality of cuichophen to induce damage 
to the labbit U\ci 

5 The possibility of an unusual state of sensitization of the luci to tlic 
drug may be entertained in oidei to explain the clinical leports of einehophen 
intoxication 
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LUNG ABSCESS^ 


A Clinical Consideration op 101 Cases 


Harold C. Lueth, Ph.D., JLD., and Don C. Sutton, M.S., M.D., Chicago, III. 


T here is nmcli eonfusiou coneeiTiing- the term lung abscess, so that four 
diagnostic standards were arbitrarilj^ chosen for this study. They were: 
(a) aspiration of considerable amounts of pus followed in many instances by 
the localization of the cavity b}^ the bronchoscope, (b) an x-ray film showing 
an irregular dense air shadow over circumscribed fluid, (e) the expectoration 
of large quantities of foul-smelling sputum particulars^ after a suggestive 
history, and (d) postmortem records. Some cases had only one of these fea- 
tures, while the majority had two or more. The present series was selected 
from a group of more than 160 patients discharged with a diagnosis lung 
abscess from the Cook Countj^ Hospital during the years 1933 to 1934. No 
case of tuberculous abscess was included in the group. Man}" small and early 
abscesses have been rejected for want of specific diagnostic points, and it is 
freely admitted this selection of cases tends to give a gloomier picture of the 
disease than is warranted. With the exception of three cases of multiple ab- 
scesses all were classified as solitary abscess. 

ETI0IX)GY 

Incidence . — There were about 700 medical admissions for every case of 
lung abscess. 

Age . — The number of lung abscesses increases by decades until the fifth, 
then it falls rapidl}-. Ages ranged from eleven da 3 "s to sixty-six years. More 
than half the eases occurred in patients between thirty and fifty j^ears. Mor- 
tality rates and incidence paralleled one another, so that about one-half the 
patients in each decade died (Pig. 1). 

Sex . — The disease occurred more than three and a half times as often in 
men as in women (Table I). 

Table I 

lNcn)ENCE OF Sex and Color 



SEX 

IMPROVED 

SAME 

DIED 

TOTAL 

"White 

Male 

37 

7 

29 

73 

Female 

5 

2 

3 

10 

Colored 

Male 

7 

1 

6 

14 

Female 

o 


2 

4 

Total 1 

51 

10 

40 



Aggregate 


•From the Department of Medicine, Northwestern University Medical School, and the 
Medical Division of Cook County Hospital. 

Received for publication, September 1C, 19 3 n. 

1056 





LUETH SUTTON LUNG ABSCESS 


1057 


Coloi —TUeie ^\eie 83 white and 18 eoloied patients studied Nearly 35 
pei cent of all medical admissions are eoloied, thus ielatnel> moie white than 
coloied people haie the condition 

Piethsposmcf Causes —Uppei respiratory infections preceded 30 per cent 
of lung abscesses (Pig 2) Two to six ueeks, most eominonlj tluee, elapsed 
iiom the acute infection until signs of abscess ueie seen No localizing sign 



A6E 


Fis 1 — Agre incidence 
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Ftg 2 —Predisposing causes 

01 symptom of tliese jiitectioiis indicated later abscess foimation Pneumonia 
pieceded abscess in 13 per cent of all patients The abscess always nnohed 
the same lobe oi lobes as the pneumonia, being diagnosed aftei an lutenal 
of thiee to fi\e months Operations about the mouth and tluoat were lespon 
sible foi 11 cases Almost uaifoimly two and a half months elapsed between 
the opeiation and tlie onset of profuse expectoration Miscellaneous causes 
weie noted in 16 cases, while no definite etiologic factor could be assigned in 
31 cases 
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LOCATION OF THE ABSCESS 

Abscesses oecuiTed in eveiy lobe of the lungs (Fig. 3). Eighty-seven were 
unilocular whose location was fixed by the x-ra}" or the bronchoscope. Either 
the lack of diagnostic plates or failure to use the bronchoscope left 11 unde- 
termined. Location of abscesses was gh^en in thirds of the lung fields as seen 
in the x-ray films, rather than the usual teiTiiinologj^, lobes of the lungs. Mul- 
tiple abscesses were uniformlj’' fatal. 


sympto:matology 


Exxiectoration was by all odds the most common and significant complaint. 
It was present in 95 cases, and quite profuse in most of them. The color varied 
Avith the tA'pe and scA’erity of infection, the ease of bronchial drainage and 
the mode of treatment. Hemoptj^sis Avas the chief s^nnptom in 19 cases; 10 



patients recoA^ered Avhile 9 died. Sudden massive hemorrhages Avere respon- 
sible for 2 deaths, and a third patient bled intermittently for seventj^-tAvo hours 
before he died. 

The position of the abscess Avith respect to a bronchus frequentl}' deter- 
mined the nature of the symptoms. Early, Avith the formation of the abscess 
Avails, there was usuallj" an obstruction to a bronchus. A troublesome cough 
AAuth scant thick secretion Avas common. Maturation of the abscess Avith soften- 
ing of the bronchial plug folloAved. A sudden gush of putrid, bad-tasting 
material in the mouth after a slight cough indicated the beginning of drainage. 
In maiy cases this discharge of pus continued until the abscess became a caAoty 
AAdiose AA-alls collapsed and healing took place by fibrosis. Intermittent ex- 
pectoration of pus meant intermittent drainage. Persistently large amounts 
of expectoration Avere results of chronic abscess caAuties. 

Pain in the chest Avas a common symptom occurring in 55 cases. A mod- 
erately sharp pleural pain that radiated doAvn tlie side of the chest, particu- 
larly down the midaxillaiy line, was a A’-eiy frequent complaint. In a number 



LUETII SVTTOK LUNO AfiSCE^S 


1059 


of cases confusion aiose nhen theie ^\as pain o\ei both chests, these patients 
had additional pathology on the side opposite tlic abscess Neither central 
noi iippei lobe abscesses caused pleiual pain 

Loss of weight and stiength ivas sti iking and nas specidcaUi jaientioned 
lu 42 cases Thej ^^ele moie dependent upon tiie dniation of the disease than 
upon the etiologi oi location of the abscess 

Fe\ci \i.as pieseut in almost c\eij case It began as a slight ale\ation 
111 tenipeiatiue eithei once oi tniee daih An encapsuhted abscess always 
fhoued the febiile cliaiiges of sepsis T)ie couise of the feiei nas then deter- 
mined b\ drainage With niptme of an abscess and fiee diainage, the tem 
peiature fell to noimal Iteciudesceuces meant paitial obsti actions and to'^ic 
absoiptions Djspnea occuiied infieqnentli Othei symptoms neie reeoided, 
but tliei a ere the ie<^uUs of coiupliLatmg conditions 

PII\SICVL IL\AAII^A110^ 

TUiee impoitant findings of a Jung abscess aie dullness illes, and alteied 
bieath sounds (Table IJ) Jii GO pei cent of the entire gioiip dullness to 
peicu''Sion vas elicited Rfdcs Meie heaid in 5b pei cent, the fine moist t\po 
picdoimnatiug Neail^ one thud of all patients had diminished bieath sounds, 
17 haish to iiici eased, 12 amphoiic and 11 biom hial Otliei signs neie found, 
but the\ weie Mumble and inconstant Tins is in aceoid nith the studies of 
Noiris and Landis ^ nho found signs of in 8 patients fioin a gionp of 63 
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In geneial the earliei the lesion tlic feuei the phwi d hndings Often 
areas of dullness weie seen to uicie.sc in size, bieatli Muinds became more 
suppressed and tactile fremitus demeaned as the abscess appou. Then fol 
louing ruptine, amphoiic bieathing, in leased tactile fieuutus md loud moist 
idles uere heaid All signs deceased iMth healing, although uheu a chrome 
cavitj foimed, thej petsisted uuiinpaiicd 
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LABORATORY EXAI^IINATION 

Urinary changes were those of fever. A moderate secondary anemia was 
discovered in those patients with chronic slight hemoptyses or with frank hem- 
orrhages. The leucocyte count furnished an excellent prognostic guide. High 
leucocyte counts, 25,000 or more, early in the disease were generally favor- 
able; low ones unfavorable 




Fig 4 Fig 5. 

Fig 4 — Large abscess m the middle third of the right lung prior to luptuic. 

Fig. 5 —Lateral vie\\ of the patient showing partial evacuation of pus with a fluid 

level. 



jTig. 6. — Same patient sho^\lng complete healing of the abscess 
ROENTGEN RAY EXAMINATION 

A definite fluid accumulation within the parenchyma of the lung sur- 
mounted by a dense air shadow, both encapsulated hy fibrosis, is generally 
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recogmzcO as tJjc fimlini? of a lung abscess AVlule admitting tint the 
aboAe description is a positnc method of diagnosis, jet tins lepresents but a 
single phase of the disease Othei phases ha^e lecened too little attention 
The Oist indication of a lung abscess is an inci eased densitj in the lung field 
'Without a significant historj this is often called an aiea of infiltration, con 
solidation, or fibiosis and the leal process o\ei looked, oi the pus of an abscess 
maj ha^e the same densifj as the suuoumling consolidation and escape detec 
tion for nia»\ davs" As the abscess matures, the changes seen on the \ laj 
films ha\e moic meaning A shaiper margin limits the pioecss fiom the neigh 
boung lung substance (Pig 4) With the onset of suppuration an increased 
density of the pcuphcij is noted Liquefaction and lupture of the abscess 
fono^\ I’ns is dischai ged into the bionchi and e\pectoiated Au fills tbc 
pntialh e^ae«aled ea\itj, gmng the fluid le^el, characteristic of a lung ab 
scess (Pig 5) Complete einptjing of the liquid contents of a caMtj is fol 
loued bj a collapse of the -ualls With healing theie is a progressne shrink 
age of the shadow until obliteration is complete After t \ariablc length of 
time the last tiaees of this piocess disappeat (Fig 6) 

imoNCHOsroPic una^iination 

One third of the patients in this studv ueie gneii bronchoscopic examnia 
tions bj the Bai, Nose and Thioat Department, following a modification of 
the technic of Jackson ^ A swelling of the a/feeted bronchial raucous raem 
brane or extensue granulation tissue seen In addition a thick plug of 
inspissated pus occluding the bronchus was obser\ed m raanj patients, but 
the repeated aspiration of pus flora the nu oh ed main bronchus assured the 
diagnosis 

DIAGNOSIS 

Patients uho complain of pam m the chest and expectoration a feu ueeks 
after an acute uppei respiratorj infection, a pneumonia oi an operation about 
the nose ind mouth should be suspected of having a lung abscess In earh 
cases inconchisne phjsical signs and localized aieas of infiltiation as seen on 
roentgenogiaras aie stiongh presumptne evidence Since the diagnosis js 
not alwajs easv to make all patients uith a suspicious histoij desene a care 
fill plnsical exaramation seiial Tia> films and a bionchoseopic examination 

DISCUSSION 

Manj causes have been responsible for lung abscesses In an ele\en daj 
old infant a large sohtarj infected congenital cjst was found at postmortem 
This was a rare cause The question of aspiration of foreign bodies'* and 
infectiNe emboh fiom tonsillectomies®^^ has been fiilh discussed bj others 
Particularly significant was the nork of Ochsner and NesbiP- who found that 
after a peiitonsillar infiltration uith procaine, iodized oil taken into the pharjmx 
passed directh into the tracheobronchial tree 
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Occasionally pus is aspirated from an upper lobe abscess into a lower 
bronchus. Heavy doses of codeine or opium so decrease the cough reflex that 
pus is allowed to gravitate into the lower bronchi without being expectorated. 
Faulkner^^ has called this ‘‘internal drainage/^ and he has shown that oil 
easily flows from one lobe of the lung to another, or even to the opposite lung 
after changes in posture. In some patients this process may be so slight that 
an earl}^ aspiration during an exploratory bronchoscopic examination will 
prevent secondary atelectasis of a lov’^er lobe. 

Infection of the lungs secondaiy to a process elsewhere is given as a com- 
mon cause of lung abscess. While it is true that upper respiratoiy infections 
are common and lung abscesses rare, relationship between the two should not 
be considered casually. The high mortality (Table I) and the protracted dis- 
ability of those that get welP^ should make us wary of this sequela of the 
“common cold.’’ Pneumonias on the other hand are alwaj^s considered seri- 
ous, so that the patients are more carefuIJj^ watched during the convalescent 
periods. An increase or a purulent sputum in the absence of signs of empyema, 
is quickly recognized as a lung abscess. Amebiasis was responsible for one 
case in this series, in which the hepatic abscess ruptured through the dia- 
phragm. Secondary lung abscess after hepatic abscess pei'f orations are often 
mentioned by the Prenoli.^”'* This explains the frequency with which they 
mention emetine as a curative drug for lung abscesses. 

Obstruction to a sizeable broncluis as well as infection is necessary for 
abscess formation. Any infection of the parenchyma of the Inng with free 
drainage would result in a capillary bronchitis. Phagocytosis of the invading 
organisms and swelling of the mucous membranes would be followed by the 
accumulation of excoriated mucous membranes and debris in the lumen of the 
bronchi and bronchioles. The bechie blast and the tussive squeeze would force 
this materiaP"’ into the larger bronchi where the cilial activity and the 
cough reflex would expel it. Yaii Alleu^® and others found that the absence 
of cough tended to give a more chronic lesion in the experimental animal. 
Thick pus, great swelling of the mucous membranes, or interference with the 
bechic blast and the tussive squeeze plug the bronchus. The trapped bacteria 
within the lung tissue multiply and go through the same phases as an abscess 
elsewhere. Inflammatory changes must extend to the pleura as pleural pain 
is so frequent and early a symptom. The digestive activity of the leucocytes 
softens the offending ping or thins it, so that it is no longer able to occlude 
the lumen of the bronchus. Erosion of the bronchial wall is a common mecha- 
nism, while rupture into the pleural cavity is an uncommon and serious com- 
plication.-^ Rarely, it may produce a bronchial fistula. 

Drainage is then established. Progress from this point depends upon the 
character of the abscess walls. In thin-walled cavities evacuation of their con- 
tents results in the collapse of the walls. Healing takes place by fibrosis. 
Thick walls prevent this collapse and perpetuate this condition even though 
the cavity is empty. 
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U\cept foi Jackson^® and a feu otheib*’^ most aiitliois lla^e consuleied 
lung abscess as a static oi statioiian clniieal entity Piogiessne changes aic 
easih seen m senal \iaj films, and the^ seem to paiallel tliose debciibed oc 
euiimg in tubeiculous ca\ities-^ Smgeons, m paitieidai, aie liable to make 
this ciioi, piobabh because the) opeiate upon so man> cluonic caMties As 
soon as It was leeogmzed that pain in the right louei quadiant of tlie ab 
domeu uith tenderness, ngulit), nausea, aud 'lomitnig meant an acute appen 
dicitis, feuei cases weie alloued to perfoiate and abscess foimation •was inf re 
queut When it is lealized that dullness, ifiles, and suppiessed breath sounds 
tuo 01 tlnee ueeks aftei an uppei respuatoij infection oi pneumonia piob 
abh mean a lung abscess an important step ni the diagnosis of this condition 
will ha\e been made and feuer ca\ities uiU be alloued to de\elop thick iigid 
u ails 

SUatMAR'i 

1 An aiuhsis of 101 cases of nontiiberculous lung abscess is piesented, 
uhose ages langed from eleien dajs to sixtj sik >eais 

2 The folJouing piedisposing causes ueie gnen uppei lespnaton in 
fections 30 pei cent, pneumonia, 13 pei cent, oial opeiations, 11 pei cent, 
and othei causes 16 per cent 

3 Solitau abscesses ueie found in e\ei) pait of the lung, but the^ oc 
tuned most often iii tlie light middle aud louei thuds 

4 Tliiee impoitant eaih phjMcal signs aie dullness, lales, and sup 
piessed bieath sounds 

5 Successice changes seen on seiial x lay films are discussed as an eailj 
means of diagnosis 

6 Bionehoscopic examination aud aspnatioii should be done earh in e\ei‘) 
ease of lung abscess 

7 Earliest signs of tlte condition aie stiessed in an endea\oi to piomote 
moie effectne tieatment 

036 Cnuroir S’ntrFT vnston 3 cl 

30 N Michig-vn Avpnue Ciiicaco Ili 

Without the numt-rous auKicestions and plei'iant cooperation of Dr Thomas C Gallownx 
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LABORATORY METHODS 


A NEW, ONE JriNUTE HETHOD FOR THE STAINING OP 
SPIROCHETES, SPIRILLA, SPERJUTOZOA, AND 
RELATED ORGANISMS* 


Arnold J Gelvrie, MD, Nea^ York, N Y 


I N THE e\pe^ment^l studj of spinllosis and spuochetal diseases, it is often 
necessary tint tlie blood of a laige nurabci of animals be e\ammcd at fre 
cpient intenals Not only in such expeiimental studies, but also in the clinical 
examination, of lesions of doubtful origin, is the phjsician called upon to em 
plo> some staining metliod as an aid tow aid identification Of the present 
day methods, daik field examination is widelj nsed While this is highlj satis 
factorj III the hands of an expeiienced technician, the geneial praetitionei oi 
casual laboiatorj woikei fiequently cncounteis difficult\ For tins leason, 
some prefei to use Buiii^s India ink method The latter is unsatisfactoo , how 
c\er, because of the following leasons 
1 Colloidal state of the ink, 

2 Destruction of the colloidal state upon addition of salt 
solutions and resulting coagulation, 

3 Piesence of microorganisms and fungi, 

4 Difficult} 111 making an even spread, 

5 Bleaks occurring in the smear simulating spirilla, 

6 Difficulty m searching for single oiganisms 

It IS obvious that nith Bum's method, duplication of results is impossible 
Other aaailablc methods such as Le\aditi's sil\ei impiegnation oi Giemsa's 
stain are cumbeisome, complicated, time consuming, and lequire special tech 
meal knowledge 

The method heiem described is the outcome of an effort to overcome the 
obstacles mentioned above Numeious and exacting tests have plowed it to be 
highly satisfactory , all conditions aie sharply defined and duplication is pos 
sible at all times 

Diiections for the piepaiation of the necessaiy solutions are as follows 

1 losing solution Dissohe 2 5 gm of lecryatiUized zirconjl chloride (ZrOCH,) m 100 
cc of 10 per cent sodium chloride solution 

2 Citric acid solution Make a 10 per cent solution of recry atallizcd citne acid m dis 
tilled water t 

3 Staining solution Pissohe 0 20 gm of gentian violet in 100 ec of N/10 sodium 
lactate solution The pH of this mixture should be approximately 84 If not, it should be 
80 adjusted 

•ReccKed for publlcatJon August 28 1935 
tTo avoid fungus formation add a few crj-stals of thymol 
1005 
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maiiitamed The lecl cells show a finelj giamilar lose coloied cjtoplasm, while 
the cluomatiu of the Mhitc cells stain blue On the othei hand, the spinlla arc 
stained a deep pm pie, diffeientiating them easily fiom siniouiidmg tissue 
The Ticponcma 2 >alhdnm obtained fiom the “Rcizseium” diffcis fiom the 
aho\c, in tint foimcd elemtntb aic iisualh absent The oigamsm is stained a 
deep pinple^ and is %cn shaiph defined in the cleni, eoloiloss field oi m the 
faint, pink base foimod b^ tlic stained coagulated seium 

With spcimatozoa, to obtain exact detail, eounicistaming is not iccom 
iiunded, due to oiei staining of the oiganism The diffciont pails, be<id, ntcK, 
and tad, luth their components, can be leadd} distinguished 

Figs 1 to 4 show the lesult obtained ^^lt]l tins method It can also be used 
loi staining othei mierooigainsms such as gonococci, pneumococci, etc 



Fi" 3 — Si lrocheto<j fioii the oral caMtj 


The success of the aboic method tan be accounted foi bj eithci chemical 
01 plnsic<d tlicories of staining Fiom tlic lesults obtained, it would appeal 
that theie exist differences m the isoclectiic points of the amphotenc material 
constituting the blood cells and tliat of the spirilla As is well knmni such 
ampholjtic mattei wdl “take ’ a bisic d^e if the hidrogen ion eoneentntion 
ot the staining solution is below its isoelcctuc point, and an icid die if aboM 
that pomt It IS not difficult to imagine a diffeicnco in staining peifomaiuc 
if to two such cellulai elements the same d^e bo added Should the amphotuic 
constituents of the spinlla possess a lower isoelectric point than those of the 
blood cells, the foimei will moic strongly attiact the basic djo picsent in the 
stam Such appeals to be the case 

•This 1<? the color obstrvea when artiflcial light Is employed Ho^^o^c^ •nheft the source 
ol light 1<9 natural le daylight th-u organisms appear to be stained a deep blue in contra- 
distinction to the other elements present ■i^hlch stain a light blue 
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On the other hand, the simple principle of mordanting can also be applied 
here. The constituents of the smear meij adsorb the added zireonyl chloride 
solution to different degrees. With subsequent addition of citric acid, the 
amounts of basic zirconium citrate formed within the blood cells and the or- 



Fiff. 3 — Human spermatozoa obtained from vaginal secietion. 



Fig. 4 . — Spxrocheta pallida from human chancre. 

ganisms ^vill be different. That such basic citrates are formed is easily 
demonstrated and their physical nature augurs well for the adsorption of stain- 
ing materials. The constituent which more easily adsorbs the zireonyl chloride 
solution will contain more basic citrate and be more deeply stained. 
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Other salts such as tlie ehloiides of aluminum, bismuth, cadmium, mag 
nesium mercui>, thorium, uianium, coppei, and tin wcie tiied in the place of 
zireonjl chloride AYhile aluminum and thorium chloiides ga^e fair results, 
neither these noi the others weie as satisfactoiy as the ziiconium salt 

SUMMARY 

1 A rapid method for staining spirilla, spirochetes, and spematozoa is 
presented 

2 The oiganisms are found to stain a deep blue purple, easily identified 
from suriounding material 

3 Aluminum, bismuth, cadmium, magnesium, mercuiy, thorium, uianium, 
coppei, and tin chlondes when individually substituted foi zirconyl chloride 
m this method did not gi\e as satisfactoiy a result 

4 The mechanism of the method is explained on a chemicophysical basis 

52 Ufst Seventi Foukth Stefit 


THE INFLUENCE OP PHrSIOLOGIC SALINES IN COMPLEMENT 
FIXATION REACTIONS* 


J B Faber, Ir , M S , and L A Black, Ph D , College Park, Md 


I N A SERIES of oxpeiiments pieliminaiy to a standardization of methods foi 
a study of laiious factors influencing complement, it was found that titia 
tions of the same hemolysin \aned gieatly Vanous suggestions ha\e been 
made in the hteiaturc icgaiding the possible effects of saline, and since this 
seemed to be the cause of the present ^allatlons in hemolysin titration, a senes 
of e\peiiments weic conducted on salines picpaied m ^allous ways 

In a study of the piecise titiation of complement, Biooks^ recommended 
a solution similai to Rnigei Tyrode's solution containing 8 gm of sodium 
chloiidc, 0 2 gm of potassium chloride, 0 2 gm of calcium chloiidc, 1 gm ot 
sodium bicarbonate, and 0 05 gm of monobasic sodmm phosphate, made up in 
a liter of distilled water This physiologically balanced solution was used in 
place of physiologic saline as a diluent 

The consideiation of hydrogen ion coneentiation seemed iei’y impoitant 
to Mason and Saiifoid’ and they uiged the use in serology of a constant 
plivsiologic salt solution Their buffeicd solution was picpaied by adding 7 gm 
of sodium chloride, 1 7 gm of secondaiy sodium phosphate, and 0 2 gm of 
piimaiy potassium phosphate to eacli litci of double distilled walei This ga\e 
a solution with a pH of 7 4 to 7 8 They stated that the optimum hydiogen ion 
concentration foi amboceptor titiation was between pH 7 0 to 8 4 Boding and 
the addition of caibon dioxide changed the coneentiation of hydiogen ions m 
distilled watei too easily, wltde tap watei did not change as gieatJy because of 
the natural buffers piescnt in such watei 

•From the Department of Bacteriolog> Unhereitj of llarjland College Park 
Received for publication August 10 I93u 
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The work of Eockwood^ indicated that the effective range of acidit}" for 
biologic hemolysis was between the pH of 6.0 to S.3 witli a broad optimum near 
neutrality. Acid would partly destroy the amboceptor and complement. Mason 
and Sanford ^s buffered salt solution, although stabilizing a variable factor in 
the Wassermann test, did not buffer the final mixture to neutrality since except 
in extreme cases the buffering value of the cells is enough to accomplish this. 

Kellogg and Wells^ did not consider the reaction of saline solutions of any 
great importance. Salines prepared with lap and distilled water of the same 
pH gave a low titration with distilled water and a very high one with tap water, 
which they considered was due to the presence of magnesium in the tap water. 
By adding 0.1 gm. of magnosinm chloride or sulphate to a liter of physiologic 
saline solution the specific Ijnis of red cells was increased giving higher com- 
plement and amboceptor titers. 

Kolmer^ states that sterilization of saline in an Arnold for an hour (for 
1,000 c.c. or a shorter time for a smaller bulk) is preferred to autoclaving be- 
cause of the concentration of salt in the latter due to the additional loss of 
water. Ivolmer^ also recommends the use of 8.5 gm. of chemically pure sodium 
chloride as the optimum amount of salt. He mentions that the pH of the saline 
is of practical importance but not the sole factor in selecting a good saline. 
According to Kolmer the buffered solution of Mason and Sanford is somewhat 
hemolytic when made up in distilled water and is not as satisfactory as when 
prepared with Philadelphia tap water, although the range of pll for both was 
7.3 to 7.4. He is of the opinion that ‘'the natural buffers of tap water are likely 
to be more satisfactoiy in relation to serum hemolysis than artificial^ buffered 
distilled water. If saline prepared of distilled or tap water should be un- 
satisfactoiy Kolmer recommended that 0.1 gm. of magnesium sulpliate or 
chloride be added to each liter in accordance with Kellogg and Wells.^ 

Eeeent ])ookR on Inboratoiy methods usua]l 3 ^ recommend distilled water for 
I)h.ysiologie saline. 'Wadswoifh* suggests that plysiologie salt solution con- 
taining 0.85 per cent sodium chloride be used for preparing suspensions of red 
cells, and for making all dilutions. The required quantify of distilled water is 
added to the salt, dissolved, filtered through paper, dispensed and sterilized 
at 12P^ r. for twent}^ or thirty minutes, depending on the bulk. It was uu- 
nccessaiy to com]>ensate for small losses of water during sterilization, whicli 
nsualty resulted in a salt solution of about 0.88 jier cent. Accoi'ding to Kolmer 
and Boerner,^ one liter of tap or distilled water should be added to 8.5 gm. of drj'' 
chemicalty pure sodium chloride, filtered thi'ough paper into a flask fitted with 
a gauze-covered c otton stopper and sterilized in an Arnold for an hour. 

GradwohP ro('oinrnends tlie use of 8.5 gm. of sodium chloride per 1,000 c.c. of 
distilled water. This solution is filtered through paper and 500 c.e. brown 
bottles are filled a])ont hvo-thirds full, plugged with nonabsorbent cotton, which 
is then covered witli paper and the bottles are then sterilized iu the autoclave 
for thirty minutes at ] 5 pounds ’ x>i’6ssiire. He states that fresh saline should be 
made once or twice a week, and if not stored in brown bottles, should be placed 
m a dark cabinet. 
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In the sfandaid pioceclure of tlic A P H A foi tlie complement iixation 
tcsP® it IS onl\ stated tliat "the dduent foi all leagents should be a salt solution 
containing cheniitallj pine components isotonic for led cells " 

EXrERIMFNTAL 

Ifcmohjsin TitniUon — The heinoljsin used in all of these experiments was 
of the same Jot picpaied b\ the Bifco Lahoi atones and stated to ln\e a titci 
of 1 '5,000 w hen used w ith 0 5 e c of 2 pei cent coi piiscles and 0 3 e c of 1 30 
complement Complement A\as secured bj pooling the blood of hcaltin guinei 
pigs whose titer was already Icnown to bo satisfactoij , allowing this to stand at 
loom tempeiatiiie foi one houi, lefngciatcd foi twentj foiu houis and centn 
fuged if neccssan The complement was used the same dij (except in the 
last eoniplemont expeument when it was used the second da^ ) The coipnsdes 
wire obtained from a ewe, dcfibi mated with glass beads, washed thne tnnts 
01 more foi ten minutes each at 2,200 i p m , pached bj ecntiifuging foi twenta 
mmutos, made np to 50 pci cent suspension, icfiigeiated, and used foi not 
longei than two da^s 

Saline solutions weie piepued with 0 Sb pci cent sodium ehloiidc made 
up m \aiious wateis, and of these some wcie used mihcatcd some were placed 
in flowing stc im for that) minutes, and otlieis autocla\ed for thii’t\ mnnites 
Doteianinations weie made of the pll of these solutions just aftei use, using a 
qinnhadione pH indicator at fiist and later a coloiimctiic method, using stand 
aids and solutions that had lecenth been checked 

A modified Ringer's solution was used in tlio fiist two expeiiments, con 
sisting of S 0 gm NaCI, 014 gm ICCI, 0 12 gm CaCL and 0 20 gm NallCOj 
The saiious salmcs picpaied weic used in each case foi dilution of the 1 100 
hcmohsin and fot bunging np the loliimo A lap watei saline which had been 
steamed was used foi making the fiist 1 100 dilution of hemoljsin and also foi 
diluting the complement and coipusclcs 

III the second two oxjieiimonts a phosphate huffcied Scaline like Mason and 
SanfoidV was used, except that onlj single distilled watei was used Another 
tap water was seemed from Washington, B C, since their tap watei is siih 
stituted genciall> thcic foi distilled watei foi use in batteiics, and is of some 
what different chaiactei than othei tap watei aiailablc The \aiioiis salmcs 
piepaicd woie used in each c isc foi the entile dilution of gljceunated hemohsin 
and for bringing up the lolume An antoelaied tap watei was used m these 
last two expeiiments foi diluting the complement and coipusclcs In Expeii 
nient IV the saline solutions used weie those used tlic jncccding dai in Expeii 
nient 111 

In Pi otocol 1 the anangunent used foi each titiatioii of hcmohsin willi 
t nil sdine is sliuwn (except additional nileimcdiitc dilutions of ] 500 5 500 
nhieh were made m the last exjiernnent) The icsuUs obtained aie tabulated m 
Table I 

The results of the fiist experiment in hcmolijwi tituihon showed a decided 
increase in titoi hj using salmc picpaied fiom tap Wvatei (1 3 oi 4 000) com 
pared with saline with distilled iratei (4 1,000) An increased tdor tras also 
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The work of Rockwood" indicated that the effective range of acidity for 
biologic hemolj’sis wa.s between the pll of 6.0 to 8.3 with a broad optimum near 
neutrality. Acid would partly destroy the amboceptor and complement. Mason 
and Sanford’s buffered salt solution, although stabilizing a variable factor in 
the Wassermann test, did not buffer the final mixture to neutrality since except 
in extreme eases the buffering value of Hie cells is enough to accomplish this. 

Kellogg and ^Vells^ did not consider the reaction of saline solutions of any 
great importance. Salines prepared with tap and distilled water of the same 
pH gave a low titration with distilled water and a very high one with tap water, 
which they considered was due to the presence of magnesium in the tap water. 
By adding 0.1 gm. of magnesium chloride or sulphate to a liter of physiologic 
saline solution the specific lysis of red cells was increased giving higher com- 
plement and amboceptor titers. 

Kolmer"* states that sterilization of saline in an Arnold for an hour (for 
1,000 c.e. or a shorter time for a smaller bulk) is preferred to autoclaving be- 
cause of the eonceiitratioii of salt in tiie latter due to the additional loss of 
water. Kolmer® also recommends the use of 8.5 gm. of ehemicalty pure sodium 
chloride as the optimum amount of salt. He mentions that the pH of the saline 
is of practical importance but not the sole factor in selecting a good saline. 
According to Kolmer the buffered solution of Mason and Sanford is somewhat 
hemolytic when made up in distilled water and is not as satisfactory as when 
prepared with Philadelphia tap water, although the range of pH for both was 
1 7.3 to 7.4. He is of the opinion that '‘the natural buffers of tap water are likely 
to be more satisfactoiy in relation to serum hemolysis than artificially buffered 
distilled water.’' If saline prepared of distilled or tap water should be un- 
satisfactoiy Kolmer recommended that 0.1 gm. of magnesium sulphate or 
chloride be added to each liter in accordance with Kellogg and Wells.'^ 

Recent books on laboratory methods usualty recommend distilled Avater for 
physiologic saline. Wadswoillr suggests that physiologic salt solution con- 
taining 0.85 per cent sodium chloride be used for preparing suspensions of red 
cells, and for making all dilutions. The required quantity of distilled Avaler is 
added to the salt, dissolved, filtered through paper, dispensed and sterilized 
at 121° C. for twenty or thirtj- minutes, depending on tlie bulk. It Avas un- 
necessaiy to compensate for small losses of Avatcr during sterilization, AA^iich 
usually resulted in a salt solution of about 0.88 per cent. According to Kolmer 
and Boerner,® one liter of tap or distilled AA^ater should be added to 8.5 gm. of dry 
chemicalty pure sodium chloride, filtered through paper into a flask fitted Avith 
a gauze-covered cotton stopper and sterilized in an Arnold for an hour. 

GradwohP recommends tlie use of 8.5 gm. of sodium chloride per 1,000 c.e. of 
distilled Avater. This solution is filtered through paper and 500 c.c. broAAm 
bottles are filled about tAvo-thirds full, plugged Avith nonabsorbent cotton, Avhieh 
is then covered AAuth paper and the bottles are then sterilized in the autoclave 
for thirty minutes at 15 pounds’ pi-essure. He states that fresh saline should be 
made once or tAvice a Aveck, and if not stored in broAvn bottles, should be placed 
in a dark cabinet. 
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pliAtcs considciably highei m titer and but little below the tap water, and 
liighcst of all was the other tap watci used now for the first time Experiment 
IV was peifoimcd with the bimc reagents used the picccding day in Expcri 
ment III but with a senes of mtcimcdntc dilutions to allow a moie accuiatc 
record of titci A liighci titer was usuallj obtained with autocla\ed salines 
linn with iiiihcated salines, the salines he iled in flowing steam sometimes being 
of the same titer as autoela\cd salines and sometimes lower, and sometimes as 
low as the iinheatcd saliueb In all eases the pH of the same salines heated oi 
unheated were quite close and there w is again a con elation of pH with the 
titers obtained 

COSIPLEMENT TITRVTION 

Since the results had indicated the influence of the water used in pieparing 
saline upon hemolysin titiation, a senes of experiments were planned to check 
tliese effects upon complement titration 

The reagents used were pieparcd as indicated under hemolysin titiation 
A solution similar to Brooks’^ Ringer Tyi ode’s solution was also prepared This 
formed such a precipitate with tip oi distilled water that the solution was un 
fit for use because it obscured the results 

In Piolocol 2 the ariangemcnt used for each titration of complement for 
each saline is shown In the e\pciiments themselves the various salines wcie 
used for onlj one icagent in each test, the other reagents in each case being 
prepared with tap watei saline heated in flowing steam for 30 minutes, which 
was also used for prepaiing the 1 100 dilution of hemolysin The results 
obtained arc tabulated m Tabic IT 

A further seiics of experiments were conducted in which the varying salines 
were used for each reagent in the test, no other saline being used in any plac 
with the exception of the prcliminai’j washing of the blood corpuscles and the 
preparation to a 50 pei cent suspension In addition, the effect of the addit 
of magnesium chloride* was tested w ith one distilled and one tap water T 
results arc presented in Table III 

In the three tiials of complement Utiahon in which the volume al 
midc up with varying salines (the amount varying from 17 to 19 
tilled water was poorer than tap in one, about the same in one, and be 
trial The addition of phosphates to distilled water improved the tit 
under these conditions The improvement in titer due to heating w« 
striking m these experiments the heated being better in foui, the sa 
iiid in one case the autoclaved was slightlj poorer than the unheat 
When the coipiisdes alone wcie diluted with the vanous salin 
being used in each tube) , the distilled water gav e about the same t 
water and the addition of phosphates improved the titer in one sen 
not in the othei senes used Howev er, there was a noticeable unifoi 
m titer of steamed over unheated salines and of autoclaved over 
salines It would seem that the increased evaporation of water and ace 
ing concentiation of salts due to heating the sahne did affect the red cells 
an extent tliat the complement titer wts correspondingly improved 
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indicated in the salines that had been placed in flowing steam for thirty minutes 
compared with those nnheated. The pH of the solutions also varied with the titer 
with the unbuffered salines, whereas with a modified Einger's solution there was 
no correlation of pH and hemolysin titei\ Einger's solution steamed was of 
equal titer as tap Avater steamed but unheated Kinger’s solution gave a very 
loAv titer coiTesponding to that Avith distilled Avater. 

Kepetition of this experiment after tAVo days Avith freshly prepared salines 
gaA^e comparable results as sIioato by Experiment IL In this case the titer 
Avith tap Avater Avas not as high as AAdth Einger^s solution (steamed) and like- 
Avise the pH of the tap Avater AA^as not as high as in the preceding experiment. 

Other experiments AA^ere tlien conducted on complement titrations hut after 
a month, Bxpeidments III and IV AA^ere performed, discoutiuning Einger^s solu- 
tion and adding a phosphate buffered solution (Mason and Sanford’s) and 
another tap Avater, and including an autoclaved saline in each experiment. Dis- 
tilled water saline Avas again loAvest hi titer, distilled water buffered Avith phos- 


Pkotocol 1. Titration of IIemolysix 


TUBE NO. 1 

^ 1 

B 1 

: -.--I 

L D 1 

E 1 

p 1 

! 

piluted hemolysin c.c. i 

0.5 1 

1 0.5 1 

0,5 


0.5 i 

0.5 

0.5 

Complement (1:10) c.c. 

0.1 1 



0.1 


0.1 

0.1 

Corpuscles (2%) c.c. 

0.5 ; 

O.o 

0.5 , 

0,5 j 


0.5 

0.5 

Saline c.c. 

1.0 

1.0 ! 

1.0 

1.9 j 

! 1.0 1 

3.0 

1.9 


Incnbaie at 37° C. for One Hour 


KESULTS 1 


1 





Hemolysin Dilution 1 j 

1,000 

2,000 1 3,000 

4,000 

5,000 

(),000 

s,o6o 


Table I 

HE.AroLA'srK Tithatiox AA^itii AL\nrous Salikes 


SALINE'^ 

1 I 

TITEK 1 : pn 

1 II , 

TITEK 1 : pU 1 

in 

TITEPv 1 : pill 

IV 

TITER 1 : put 

Distilled 

DU 

DS 

DA i 

1000 5.6 

1000+ G.l 

1 

lOOO-t 5.9 
1000+ G.O j 

2000 0.2 

2000 e.3 

2000+ 0.3 

1500 6.4 

2000 6.4 

2000 6.4 

Tap 1 

TU , 
T8 ; 
TA 

3000 7.1 

4000+ 7.3 

! 2000- T.O 

2000+ 7.0 

3000 7.4 

3000 TA 

4000+ 7.6 

2500 7.4 

3000 7.4 

4000 7.4 

Tap Ringer ’s 

TRU , 
TRS 

1000 7.0 

4000 7.8 

1000- 7.9 
4000 7.8 

[ 


Distilled phosphates 

DPU 

DPS 
DP A 

1 

1 


1 

3000 7.1 

! 3000 7.3 

.3000 7.3 

1 3000 7.1 

3000 7.3 

; 3500 7..3 

Tap Washington 

TAVU 

TWS 

tava 

i 

1 

1 

1 


I 

4000+ T.S 

i 4000+ 8.0 

4000+ S.2 

4500 8.0 

j 5000 8.0 

5000 S.2 


•Complement and copuscles were diluted with tap water saline, steamed in I, II and 
autoclaved in III, IV. 


D, distilled 
T, tap 
R, Ringer’s 
P, phosphates 
AV. Washington 
tColorlmetric pH. 


U, unheated 
S, steam (flowing) 

A, autoclaved 

- not quite complete , 

■fnearly complete in next higher dilution 
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chambei With the base of the counting chamber resting in iccd "ftatei, fifteen 
mimites is allowed foi settling and tlie count is made under liigh ponor The 
platelets in eighty small squues aie counted and since this leprosents one 
fiftieth of a cubic millimetei and tbe dilution is 1 10, the Count is multiplied bj 
500 to obtain the numbei of platelets in a cubic milbmetei of plasma In eases 
of tlnomboc\topcnia, no dilution is nccessarj and after mixtui'o iTilh the heparin 
the plasma maj be nin directl;v into the elulled counting eliamber Counting 
eight\ small squat es, the result is multiplied bj flftj to obtain the number of 
platelets per cubic milbmetei Hcpaiui inhibits the In caking doi'.'n of platelets 
h} ghss piOMdcd a lou tcmpeiatiuc is maintained Other diluents such as 
sodium citiate oi 14 per cent magnesium sulphate miglit be used instead of the 
hepann and saline, but mIiui these aie used in a 110 dilution the platelets 
slioued a tendency to clump Kiistenseii's fluid is satisfaetoiy when fresh, 
but it detenorates rapidh Tlie platelet counts obtained bj the method dcsenbed 
must be consideiod xflasma platelet counts and hematociit readings are neccssarv 
m Older to inteipiet them in tcims of counts foi tlic 'v^holc blood Inasmuch as 
the platelets rise with the plasma and aie c\cuh distributed, the foUo^ving 
proportion holds the platelet count foi the w liole blood is to the plasma platelet 
count as the plasma ^olume is to tlie blood ’\oliimc, in other words, the plasma 
platelet count multiplied by the plasma peicentago gi\cs the platelet count for 
the whole blood 

The plasma is now tiansfciicd to two 8 b> 75 mm paiaffined tubes One 
tube containing about 0 5 cc (15 drops) taken fiom the ccntei of the plasma 
lajei IS set aside m icc for a deteimination of the coagulation time of tbe wrliole 
platelet containing plasma, designated as plasma A The othei containing 1 0 
to 2 0 c e of plasma is suspended m a Pmc\ bottle fiUed wntb ice which fits in the 
laigc ccntiifngc cup The plasma is then centrifuged for one and one half hours 
at 10,000 1 p m Witli an ordinarv loom temperatuie it is necessarj to repack 
with ICC cici-j haK horn During this long eeiitiifugnig, all intact platelets arc 
throwTi to the bottom of the tube wheic thc:i maj be seen as a giaj ish mass The 
supeniatant plasma is platelet fiec but maj contain pioducts of platelet dis 
mtegiation Platelet free plasma is designated as plasma B An amount of 
plasma B equal to the amount of plasma A is tiansferr^d to «t similar paraffined 
tube for deter mmatioii of coagulation time Likewise an equal amount of plasma 
is left in the bottom of tlic tube containing the platelets which ha\e beep thio^vn 
down by the long ccntiifngnig for determination of the coagulation time of a 
platelet rich plasma, plasma C For determination of coagulation times, the 
tubes contauimg plasma A, B, and C are transferred fiom icc to a water bath 
kept at 25® C When a solid clot is foimcd the fibrm is iemo%cd by twnbng a 
wooden applnatoi stick in the clot, squeezing out all the remaining fluid If a 
clot le loims, the fibini is again i emoted In platelet free plasma, clotting con 
tinned to occur throughout a long period, often tluitj minutes In a platelet 
neh plasma, it is usunlK complete in fom to si\ minutes In the tables the 
two figures icpicsont the bcgmnmg and the completion of congulatiou 

With this piocediuc wc ha^e foi consideiation a plasma phtclct count, the 
coagulation time of natural plasma with its full number of platelets, the coagu 
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lation time of platelet-free plasma and the coagulation time of platelet-rich 
plasma. If any difficulty is encountered in getting the blood so that there is the 
slightest addition of tissue fluid or cerebrospinal fluid, the results are unreliable. 
This can usually be detected when the platelet count is made. It mil be lower 
than anticipated and the platelets show clumping and variation in size. A co- 
agulation time for plasma A of under ten minutes is also strong evidence that 
there has been faulty technic. If the procedure is carried through in these in- 
stances to the long centrifuging, the plasma usually coagulates during the time 
of centrifuging or rapidly after removal from ice to the water-bath. In all stud- 
ies of coagulation factors based upon timing, one should Iniow whether or not 
there lias been addition of tissue fluid to the blood. This method of checking is 
far from perfect but when anticoagulants are used, no check at all is possible. 

RESULTS 

Normal adults show a plasma platelet count vaiying between 250,000 and 
500,000. The coagulation time for plasma A ranges between ten and thirty 
minutes, for plasma B from twenty-five to one hundred minutes, and for plasma 
C from five to fifteen minutes. 

The first deviation from these standards is shoAvn in cases with liemorrhagic 
symptoms, but with nonnal or high platelet counts (see Table I). Since these 


Table I 


REMARKS 

PLASMA 

PL^VTELET 

COUNT 

COAGULATION TIME IN MINUTES 

1 PLASiLA. A j 

1 PLASMA B I 

1 PLASMA C 

Normal 

1 250,000-500,000 

10-30 

1 25-100 


Mr. R., petechiae, fever; died with 
ulcerative colitis (rapid sediment 
tion) 

■Hi 

22-25 

1 120-138 

H 

M. McH., boy, 8 years following 
period of bleeding from intestine 

550,000 

32-34 

240-300 

17-21 

J. McE., boy, 7 years, petecliiae, endo-i 
carditis 

470,000 

20-25 

115-140 

1 15-17 

1 

1 


cases all had normal or high platelet counts, the delayed coagulation would seem 
necessarily to be due to an increased platelet resistance. No studies have as yet 
been made on patients vdth hemophilia. 

Cases of thrombocytopenia divide themselves according to this method of 
study into two distinct groups. The first shows prolonged coagulation times for 
all plasmas which is sometimes veiy great for the platelet-free plasma (see 
Table II). The second group shows a wide variation in the coagulation time of 
plasma A, but characteristically jdelds a platelet-free plasma which has a coagula- 
tion time of about the same length or even less than that of tlie whole plasma 
(sec Table III). 

In the first group we have two cases of acute Icucemia in children. Plate- 
let counts taken without centrifuging the blood, because of the rapid develop- 
ment of a plasma layer, were in the neighborhood of 30,000 for one and 107,750 
for the other. Plasma A coagulated in thirty-eight to forty-five minutes, plasma 
B in from seventy to 180 minutes, and plasma C in from twelve to twenty-five 
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Yniniites A thud case, E C , aged sit 3 ears, sho\Aing a single episode of piirpiua 
with no rcennencc as far as is Ktioavu, had a platelet eoimt of 46 000, a coagula 
tion time for plasma A of twentj minutes, foi plasma B of 430 minutes, and foi 
plasma C of fifteen minutes The subsequent platelet counts In^c been 400,000 
475,000, and 650,000 and tlie coagulation times foi \U plasma witlim the nomnl 
lange A fifth case, SlmlcA, showing mailvcd purpiuic manifestations of scici \\ 
Aiceks’ duiatiou, had a pLUclct count of 25,000, a eoagnlation time foi plasm i A 
of foiti minutes, for plasma B of ISO minute«, and foi plasma C of twentA mm 

Tvple ir 


TEMArKS 

PLISMI 

1 I ATFl FT 

CO \< L I \ 

fXO\ Tnri IN 

minutes 


COUNT 

5 I ISWl \ 

1 1 isu V n 

n \'JWA c 

L A bo}, Jeutemn npnl sednuenta 
tion time, liematocnt 55 per cent 

4, '500 

i 

0 45 

dtj 70 

J -a 

j>i\ foUo\ung trm'^fusjon 

23 500 

0 45 

4 1 100 

la J 

L > , bo 3 , Icutemm, npid '^edirucnl'i 
tion tmie 

107,750 

.^0 S 

1 ii 

10 1- 

Lois, colored girl, single purpuric 
episode, rapul sedimentation time 
hematocrit 20 per cent 

2 500 

S 50 

j ‘>0 „00 

1 

1^-0 

1 

E L, boi, single purpuric episode 

4b,000 

10^1 

70 4 0 

J u 

Que^ion of recurrence, feu bniisea 
1 month later 

j 400 000 

■ 14 17 

j 3a 45 

0 

3 da)s later, recovered 

475 000 

10 

! 22 30 

5 

Id months liter, no recurrences 

1 550 000 

13 18 

50 60 

SIO 

Shirley, girl, purpuric symptoms J3 
weeks’ duration Died pulraonarj 
hemorrhage Question alcuccmic 
leucemid 

! 2o 01 0 

1 

0 40 

ISO 

-0 


Tabie III 


rtMArKS 

rElSMV 

ri ITFW f 

1 (OM ULAiros a mu jn 

MINUaCS 


lOlNT 

piAsyry y 

1 X ysM \ n 

J J iKMy 1 

JI B, girl, S years, numerous, 
petechiae long bleeding time 

10 000 

ISO 

1^0 ; 

21 U 

L W , boy, 1 years repeited liieed j 
ing and peteehne nnny yt irs 

I 25Q 

1 00 

i 

! 

15 

1 day later j 

1 J 250 

, 40 50 i 

i> ) 

33 

Day folloning tnii'ifu'iion j 

! 4 000 

' 22 V \ 

7723 j 

r 31 


ntes The child died of piihnonaij licnioiilnu^ Histologu stmh of iht hone 
manow showed degeneiation of the inegakan ocjtcs witli a Itucoc^tjc leaction 
laising the (jucstion of an alcutcnnc Icuccmn 

In the second gioup wc liasc a gul UB aged ciglit ac un who has slimin 
pctechiae and hcmonliages of the mucoiK jncmbiaucs oaoi a long period of taut 
Bleeding of the gums continued foi foui dajs following tiio e\tiaction of decoAed 
teeth Hei phtelct count was 10,000, the coagulation time foi plasnn A ISO 
mmutes, for plasma B 120 minutes, and foi plasma C twciit,' se\cn minutes A 
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boy, E, W., aged thirteen years, lias had numerous episodes of hemorrhage into 
tlic skin and from the mucous membranes. On admission, his platelet count was 
1,250. Plasma A required sixty minutes for coagulation, plasma B forty-five 
minutes, and plasma C fifteen minutes. The next day the platelets were 2,250 
and the coagulation time for plasma A was fifty minutes, for plasma B thirty- 
five minutes, and for plasma C fifteen minutes. A transfusion was given on the 
day following admission and the follo^^^ng day the platelets were 4,000, the 
coagulation time for plasma A thirty-one minutes, for plasma B twenty-three 
minutes, and for plasma C eleven minutes. 

The findings in these cases of thrombocytopenia suggest that in the first 
group we are dealing with platelets which, though reduced in number, are fairly 
normal in character. Tliey undergo relatively little disintegration during the 
process of centrifuging them out of the jilasma and the coagulation time of 
plasma A is prolonged in most cases, proportionately to the reduction in total 
platelet count. There is the possibility that the prolongation of coagulation rep- 
resents an increased resistance as well as a reduction in numbers. This is par- 
ticularly indicated in several of the cases by the prolonged coagulation time of the 
platelet-rich plasma. In the second group, whei’e we are dealing with cases of 
long-standing purpura, resembling the syndrome described by Werlhof, the 
trSfttclets do not show a normal resistance. Thej^ are broken down during the 
“ centrifuging, yielding a platelet-free plasma which coagulates more rapidl}^ 
^]]3^plasma A. Whether this is due to properties inherent in the platelets or 
to changes produced during the course of their circulation in the blood stream 
must be the subject of further investigation. It is possible in these cases that 
the platelets are produced by the bone marrow in normal numbers but that many 
undergo destruction in the blood stream and that those remaining show a tend- 
ency to increased fragility. 

CONCLUSIONS 

1. A method of estimating platelets quantitatively and qualitatively in tlieir 
own plasma is described. 

2. It depends upon a consideration of the coagulation times of whole 
plasma, platelet-free plasma and platelet-i'ich plasma. 

3. By use of chilled, oiled syringes and paraffined tubes, errors due to con- 
tact with glass are avoided, and as no anticoagulant is used, it is possible to 
check fairly accurately whether or not the blood has been contaminated with 
tissue fluid. If this has occurred, the blood is unsuitable for further study. 

4. Among miscellaneous cases with normal or high platelet counts which 
had presented hemorrhagic symptoms, three were found which had unusually 
resistant platelets. 

5. Cases with thrombocytopenia divided themselves into two groups, one 
with platelets showing normal or increased resistance, and the other with 
platelets giving evidence of increased fragility. Prom these observations, cases 
in the first group belong to the symptomatic type of purpura and those in the 
second group to the so-called essential thrombocytopenia type. 
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A BATAi MILL FOR GRINDING BMAhh QUANTITIES OF BACTERIA* 

John F. Norton^ John H, Dingle, and T. Herbert Shenstone, 
ICai^amazoo, !Mich. 

I N THE course of studies on the antigenic constituents of bacteria, it was 
necessary to employ a ball mill which would conveniently grind small 
amounts of bacteria in cither wet or drj’ condition. Such a mill is described 
here. 



Pyrex glass or stainless steel containers, 8 inches long and 1% to 3 inches 
in diameter, are employed. Tliese may be closed with i-ubbcr stopper or 

•From the Department of Bacteriology*. Tho Upjohn Company* 

Kecelved for publication, August 5, 1935. 
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fitted lids. Approximately 1,000 stainless steel balls/* in. (3.2 mm.) in 
diameter, are placed in the container with the bacteria. Both container and 
steel balls arc easily sterilized if asepsis is desired. The container (C) is placed 
upon two sets of rubber rollers (0), supported by V-shaped standards (S), 
and is held in place by adjustable retainers (R) at each end as showm in the ac- 
companying drawing. Base, standards, and retainers are constracted of cold 
rolled steel. Kollei's are of rubber with brass side plates. Power is supplied by 
a variable speed motor, t and speed is controlled by the motor or by pulleys to 
obtain a speed of 140 to 250 revolutions per minute. The motor and rollers are 
connected by heavy rubber belts. 

Eighteen to twenty-four hours of grinding is sufficient in most cases to 
produce a satisfactory disruption of staphylococci, typhoid and pertussis or- 
ganisms. 


DETERMTXATTOX OF FIBRLX BY THE BIUKET METHODf 


Joseph Fine, M.D., D.P.H., B.Sc., London, Eng. 


I T HAS been shown (Pine, 1935) that the albumin and globulin of serum can 
be estimated rapidl}^ and satisfactorily by an application of the biuret tech- 
nic. A successful extension of the method to the proteins of plasma clearly must 
depend on whether fibrin can likewise be estimated. This was considered prob- 
able when it was found that fibrin yields a violet solution wuth CUSO 4 and NaOH, 
which in the colorimeter matches perfectly the color yielded by serum proteins. 

Methods of Estimating Fibrin in Plasma. — These methods fall into three 
main groups: the Kjeldahl (Cullen and Van Slyke, 1920); gravimetric (Gram, 
1921; Poster and Whipple, 1921); and colorimetric (Wu, 1922). In all these 
methods the fibrin is first separated from the plasma by recalcification wth 
CaClo, though Howe (1923) in another Kjeldahl method precipitates the fibrin- 
ogen with 10.6 per cent NaoS 04 . Of the above methods that of Wu was most 
suitable for rapid clinical purposes, but it is suggested that the biuret technic 
will now be the method of choice. 

Biuret Determination of Fibrin, — This was carried out on a sample of com- 
mercial fibrin and on several samples of human plasma, the results being com- 
pared with gra\dmetric determinations. The standard for the biuret method was 
a 0.24 per cent serum protein solution, as previously described in the method 
for serum proteins. 

Commercial Fibrin: The biuret method was carried out by dissolving a 
weighed amount in 1 ml. of hot 30 per cent NaOH and making up the cooled 
solution to 10 ml. with distilled water and 1 ml. of 5 per cent CuSO^. The 
mixture was shaken for ten seconds and the supernatant fluid after centrifuging 
was compared with the violet solution obtained from the standard. The 

’Manufactui'eJ by Strom Steel Ball Company, Cicero. Illinoi.s. 
tManufactured by Burgress-Parr Company, Moline, Illinois. 

^From the Laboratory of Chemical Pathology, St. Barth olomew’.s Hospital. 

Received for publication, August 12, 1935, 
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Calculation: If the nnkno^Ti is set at 20 mm., and the readings of the 
standard for total protein, albumin, and fibrin are X, T, Z, respectively, then 

Total protein = O.oX per cent 
Albumin =: 0.24T per cent 

Pibrin =: O.OoZ per cent, using 5 c.c. standard 

or O.OloZ per cent, using 2.5 c.c. standard 
Globulin = fO.SX - 0.24r - O.OSZ] per cent 

or [0.3X - 0.24Y - 0.015Z] per cent 


SUMMARY 


The estimation of fibrin by the biuret method, using serum protein as 
standard, gives results closely agreeing vrith those by the gravimetilc metliod. 
A technic is outlined for the estimation of plasma proteins by the biuret method, 
which is considered the method of choice for clinical purposes. 

I am indebted to Ur, G. A. Harrison for jiermission to carry out tlie above investigation 
in liis laboratory. 
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A SATISFACTORY DRINKING FOUNTAIN FOR CAGED ANIMALS* 

George 'Walker, M.D., Baltimore, Md. 

T he accompanying: cut shows an apparatus for supplying fresh, clean water 
to animals in cages. The principle on which it works is an old one. 

It consists of an ordinary six-ounce wide-mouthed bottle (Pig. I, A), a 
perforated cork (Pig. I, B), a curved glass tube (Pig. I, C), a metal water 



trough (Pig, I, B) lield in place by a metal holder (Pig. I, E), while the bottle, 
in turn, is held on the outside of the cage by a spring damp (Pig. I, F), which 
is fastened to the exterior of the cage by tuo screws. The metal holder which 
supports the trough and tube is attached to the cage by tuo screus and the end 
of the trough extends tlirough a hole cut in the wire with a pair of dippers. This 

♦RpcelVfcl for publication. August S, 1025. 
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hole 35 made sufficiently large to accommodate the trough, but not large enough 
for small animals to get through. The end of the trough which extends into lie 
cage is deeper than tiic end on which the tube rests. This arrangement insures 
a proper flow of water. 

As the animal diinks, the water in the trough sinks below the level of the 
upper edge of tlie glass lube and allows air to bubble up and water in turn to 
run down. 

The liottle is easily detached from the cage and may he washed and filled 

A larger trough (Fig. II) is made for animals such as rabbits, guinea pigs, 
and fowds. 



The advantages are: 

1. This appa3‘atus insures clean fresh wnte3\ 

2. The trough is placed about tAVo inches from the floor of the ca^^e 
thus protected from becoming contaminated with dirt and trash. 

3. The animal drinks Avith ease. 

4. The bottle is ahvays visible so that one can tell at a glance Avhet 
cage is being supplied AAuth wmter. 

5. Water can be supplied Avithout opening the cage. 

This complete drinking outfit can be made ^uth httle trouble or can be n 
Oeorge H. Wahmann, IS Koith Greene Street, Baltnnore, 

1 East Center Street 




MODIFICATION OP FOLIN AND WU’S J^IETHOD FOR SUGAR 
DETDRIillNATION*' 


i^D L\ii Lp Sa.h\un, Ph D , DpiROia, Mich 


T he nietliod foi blood sugai determmation dcsciibed lu this papei Js a 
modification of SomogMV and Fohn and AYii’s " Somogji fiist to sug 
gest the use of 10 per cent sodium tungstate and 7 per cent coppei sulphate solu- 
tions loi the piecipitation of blood proteins "VYiien these reagents weie tiled on 
tissue piotems* the concentiation of coppei sulphate uas found inadequate, foi 
the filtiates so obtained ueie not completelj protein fiee CousequentH the coii- 
centiation of coppei sulphate \ias inci eased to 10 per cent 

In an eaihei paper the authoi* it uas pointed out that tlie addition of 
0 25 M sodium sulphate to tlie alkaline coppei sulphate reagent of Fohn and 
Wu mei cased tlie stability of the final blue coloi This leagent Mas adopted. 
The laiious icagcnts lequned aie as follous 

llEAGE^TS 

T€k Ter C«if Pis<<olve lOQ gm of copper sulphate cr^st 

000 ec of distiUetJ ^\ater Heat to boiling until the copper sulphate is dissolved 
overnight, filter, nnd dilute to one liter 

Ten Per Cent Soihiun Tunf^state — ^Prepnre a 10 per cent solution m the uj 
Alkaline Coppei Sulphate — Dissolve 50 gut of anhjdrous sodium carbont 
500 cc of water containing 0 2 j M sodium sulpimte \dd 7 5 gm of tartant 
until the latter is dissolved Add 4 5 gm of pure copper sulphate 
latter is dissolved dilute to one liter Allow the mixture to stand i 
The filtrate must be perfectly clear 

Thosphomolpbdtc —Introduce into i two liter beaker 1 
acid (ammonia free) and 20 gm of sodium tungstite Add 800 
hydroxide Boil Mgorousl} for tiurtj minutes Cool Add about 
ind 250 cc of concentrated phosphoiic acid (83 per cent) Dilute ti 
JSioic Special caie should be taken in thoioughlj cleaning the 
tion of these reagents 

Standard Sugar Solution — Prepare a stock solution of t ner 
the purest quality available m a saturated 
contain 20 mg This stock solution keeps 
One Tenth Mill gram of GUico<te Stai 
stock glucose solution into a 500 cc volu 
solution of benzoic acid One cubic centir 
If necessarj 0 05 and 0 2 mg gluco’si 
Ben’’oic Acid — Transfer 2 9 gm of 
of distillel water Heat to boding until 
TJse this benzoic «ci 1 *!olutioa for the pre 
Glucose standards prepared in the 3 


•From the Biochemical I 
llecelved for publication 
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Precipitation of Blood Proteins . — Transfer 1 c.c. of blood into a flask con- 
taining 7 c.c, of distilled water. Add 1 e.c. of 10 per cent sodium tungstate and 
mix. Add 1 c.c. of the 10 per cent copi)er sulpliatc and shake vigorously. The 
10 per cent copper reagent must always he added last. Allow the mixture to 
stand for ten minutes before filtration. 

METHOD 

Pipette 2 c.c. of the pi’otein-free filtrate into a 25 c.e. Folin sugar tube and 
to another tube pipette 2 c.c. of the glucose standard (0,1 mg, per 1 e.c.). In 
the event that blood sugar is low, use the substandard of 0.05 mg. simultane- 
ously. To each tube add 2 c.c. of the special alkaline copper sulpliate. Transfer 

Table I 


Blood Sugar Determinations 


SAMPLE 

FOLIN AND SVEDBERG , 

:method5 I 

DESCRIBED METHOD 

MG. PER 100 C.C. OF BLOOD 

MG. PER 100 C.C, OP BLOOD 


MG. 

MG. 

1 ' '* 

99 

95 

2 

110 

110 

3 

1 S9 

j 89 

4 

1 74 

77 

5 

111 

1 111 

6 

lOG 

109 

7 

97 

1 95 

8 

85 

S3 

9 

148 

148 


Table II 

The Estimation of Blood Sugar by Benedict’s Method and by the 
Method DEscraBED 


SAMPLE 

MG. BLOOD SUGAR PER 100 C.C. 

BENEDICT 

DESCRIBED METHOD 


MG. 

MG. 

1 

125 

322 

2 

104 

108 

3 

103 

102 

4 

115 

114 

5 

89 

88 

6 

S3 

78 

7 

91 

87 

8 

lOS 

105 


Table III 

Determination of Blood Sugar by Eermentation 

• The blood glucose tos subjected to yeast fermentation and the ^^saccharoids^^ in the 
filtrates were determined. The difference between tlie reducing substances in the unfenncnted 
sample of blood and in the same sample after fermentation is considered fermentable sugar. 
Keducing and nonreducing substances in blood, mg. per 100 c.c. 


* SAMPLE 

TOTAL REDUCING 
SUBSTANCES 

FERMENTABLE 

SUGAR 

NONFERMENTABLE 

SUGAR 


MG. 

MG. 

MG, 

1 

83 

77 

3 

2 

121 

116 

5 

3 

S3 

81 

2 
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tJie tubes to a boiling '^rater-bath and boil for six minutes. Remove and cool for 
three or four minutes in a water-bath. Add to each 2 c.e, of the phosphomolybdic 
acid reagent and five minutes later dilute to the 25 c.c, mark. iMix b,y inverting 
the tubes 3 times. Compare colors. 

COXCLUSIOX 

TJie main feature of tlie method described is the stability of the blue color 
developed upon the addition of the phospliomolybdic acid reagent. This im- 
provement permits the simultaneous detenu ination of a large number of samples. 
Furthermore, it is believed that tlie estimation of blood sugar by tliis method is 
close to the true sugar content of blood. This assumption is based not only on a 
comparative determination of the blood sugar by such standard methods as 
Benedict's and Polin and Svedberg^s methods, but also by the fermentation 
method described by Somogj-f.’ 
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A rapid method for routine serum protein 

DETERMINATION^ 


Russel 0. Bowman, Ph.D., Providence, R. I. 


M ost hospital laboratories, wliere serum protein determinations are done, 
use the Howe^ method or some modification of it. Because this method is 
time-consuming and somewhat technical, there are many hospitals where serum 
protein determinations are not part of the laboratoiy routine. There is great 
need for a rapid, accurate method for serum protein estimation, so that this in- 
formation may be available to more clinicians as an aid in diagnosis and treat- 
ment of renal, cardiac, hepatic, and nutritional disturbances. 

In 1920, Denis and Ayev" published a method for determination of cere- 
brospinal fluid protein. This method can be applied to the determination of 
serum or plasma proteins, and can also be used, after sodium sulphate separa- 
tion, to determine the alliumiu and globulin fractions present. The metliod has 
9^ used at this liospital for over a year with success. 

REAGENTS 

1. Protein Stock Standard Solution: 20 c.c, of fresh clear human serum arc diluted 
to 200 c.c. in a volumetric flask witli 15 per cent sodium chloride solution. Mix and Alter. 
Add a few crystals of thymol and the solution will keep for six months or more in the ice chest.3 
Total nitrogen of this Altrate is determined by the micro-Kjeldahl metliod and nonprotein 
nitrogen is determined on a sample of the original serum by the Polin-Wu method.^ The 
total nitrogen of the Altrate minus one-tenth of the nonprotein nitrogen of the serum gives 
protein nitrogen, and protein nitrogen multiplied by 6.25 gives tlie protein content of the 
Altrate. 

2. Protein Standard Solution: The stock standard is diluted with distilled water so as 
to contain 30 mg. per 100 c.c. of solution. This standard keeps for one year when presented 
with thymol and kept in the ice chest, 

3. 5 per cent SulphosalicyHc Acid: Dissolve 50 gm. of C. P. sulphosalicylic acid in 
distilled water and make up to a liter. Filter. This keeps indeflnitely. 

4. 22.2 per cent Sodium Sulphate: 111 gm. of anhydrous C. P. Na^SO^ arc dissolved in 
distilled water with the aid of heating to 37® C, in a 500 c.c. volumetric Aask. The volume is 
made up to the mark at tliis temperature. AVith puriAed salt, Altering is not necessary. This 
reagent is kept at 37® C. in the incubator to prevent crystallization of the salt at room tem- 
perature. 

5. 0.9 per cent Sodium Chloride. 


METHOD 

Exactly 0.2 c.c. of blood plasma or serum is diluted by adding 39.S c.c. of normal saline 
from a buret. If the determination is to be run at once, distilled water may be used instead 
of the saline. 

•From the Laboratories? of Rhode Island Hospital. 

Received for publication, September 12, 1935. 
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occasionally triplicate determinations. Check determinations showed better 
agreement by the sulphosalicylic acid method than hj the digestion method, prov- 
ing that there is less chance for technical error in the present method. 

Table II gives a further comparison of the sulphosalicylic acid and gravi- 
metric methods.^ Tliese two metliods agree quite well and the gravimetric 
method is considered the most accurate determination of serum protein yet 
devised. 

Because of the relation of serum protein to serum calcium concentration and 
the necessity of determining calcium, inorganic phosphorus, and total protein on 
the smallest possible amount of serum, the method has been applied for determi- 
nation of all three on a sample of 2 c.c. of serum. Calcium and inorganic phos- 
phorus were determined according to . Lowenberg and Mattice,^ The small 
amount of supernatant fluid from calcium precipitation which remains after 
part is used for phosphorus determination, is sufficient for protein estimation. 
Two-tenths cubic centimeters of this supernatant fluid, which is a 2 :5 dilution of 
the serum, is diluted with 15.8 c.c. of distilled water or saline from a buret so 
as to make a 1 :200 dilution of the serum. This is compared with a standard as 
given above for total protein estimation. 

A series of tests were run using 0.2 per cent ammonium oxalate, 0.9 per cent 
saline and weak buffer solutions of phosphates of pH 6.8 to 9,0 as diluting 
fluids before sulphosalicylic acid was added. Kesults were alike for the different 
diluents used. When distilled water is used to dilute certain sera or plasmas, 
especially when diluted and let stand, there is a partial precipitation of globulin. 
This can be redissolved by adding a few crystals of sodium chloride to the tube 
and mixing, and without any effect on the final result. AYhen determination is 
done right after dilution, saline or distilled water may be used as a diluent with- 
out affecting the value obtained. 

Publication of this article has been delayed for a 3 ^ear because on two dif- 
ferent samples it was not possible to check the micro-Kjeldahl and sulpho- 
salicjdic acid procedures. In each of these cases the sulphosalicjdic acid method 
gave much loAver figures than the digestion method. Lipemia or Bence-Jones 
proteinemia was not present. Further work to explain the discrepancy was im- 
possible since in each case the sample was obtained short! before death of the 
patient. Several more cheeks have been olitained hy the two methods and no 
other puzzling results have been obtained. 

DISCUSSION 

It has been shown that oxalate present in oxalated plasma does not affect 
the determination of protein l^y this method. Moderate changes in pH of the 
diluted sample do not change the results. Because of the large dilution factor, 
any changes present in pathologic bloods will have little or no effect on the final 
result. The method seems to be applicable to all sera or plasmas and suitable 
for routine work in a hospital laboratory. 

It is interesting to note that the cost to the hospital of the sulphosalicjdic 
acid method is about one-tenth the cost of the digestion method. Total protein 
determinations can be run at a cost of about five cents each, including labor, 
materials and chemicals. 
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The most impoHant souice of eiror in the present method is m measurement 
of the initial sample for dilution Anj erroi heie is multiplied man;^ times bj 
the dilution faetoi The satisfactoiy results aho^e veie obtained b^ deh\enng 
between marks on a 1 c c E\a\ pipette giadiiated in 1/100 c c Other cnors to 
be avoided are sedimentation of the precipitated piotein m too concentrated 
solutions, incomplete mumg of diluted unknowns, and unequal light to the 
coloiimeter cups 

SUMMARY 

The Denis A) ei" method for quaiititatne determination of piotem in cere 
brospmal fluid has been applied to blood sexaim or plasma piotcin estimation 
This method, with care, is as accurate as micro lijeldahl deteimmation with 
nesslerization, or a graAimetiic piocedure It can be used for the determina 
tiou of albumin and globulin fractions of blood serum or plasma protein 

A method is gnen foi determination of calcium, inoiganic phosphonis and 
total protein on 2 c c of blood serum 
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The restilts of the gonococcic complement ^xntion and Wassermann tests of the blood 
and srnovial fluids were in agreement. Both tests were of distinct aid in the etiologic diag- 
nosis of disease of the joints. 

The total cell count of the srnovial fluid was increased in all the tvpes of arthritis 
studied. It was highest in the infected fluids and lowest in the cases of charcot joints and 
traumatic arthritis. Most noninfected fluids contained less than 40.000 cells per c.mm. 

MTien the srnovial fluid was infected with microorganisms, the polvmorphonuclear cells 
were greatlv increased, from S6 to 100 x>er cent, and the Ivmphocytes, monocytes and clasmat- 
oc.ries were few in number. In tuberculosis of the joints, the polrmorphonuclear count %*ar5ed 
from 46 to 93 per cent, and the lymphocytes and monocytes were increased. 

The percentages of l.'mphocytes, clasmatoeytes and monocytes were always higher in 
the noninfccted fluids than in the infected fluids. The presence of a low cell count Avith an 
increase in monocytes, lymphocj'tes and clasmatoeytes was an indication of a noninfccted fluid. 

The chemical examination of the fluids yielded no information of diagnostic value in 
discriminating between infected and noninfected fluids. The nonprotein nitrogen of both the 
infected and the noninfected synovial fluids was the same as that of the blood. The sugar 
content varied with the presence of organisms, the number of cells and the level of the sugar 
in the blood. A low sugar content did not always mean an infected fluid. The total protein 
value of the synovial fluid was increased in both groups, and indicated only an inflammatoTy 
reaction. 

Aside from the baeteriologic, cytologic and serologic examinations of the synovial fluid, 
other tests yielded little information of diagnostic value. 


JAUNDICE* Mechanism of, Elton, N, W. Am. J. Glin. Path. 5: 40, 1935. 


Application of the ring test modifleatioa of the van den Bergh reaction to the study 
of jaundice reveals many data inconsistent irith prevailing classifications and concepts of its 
nature. The commonly accepted concept of hemolytic jaimdice has been found to be especially 
fallacious. 'With these newer data a working hypothesis has been constructed to explain the 
Tiiechamsm of jaundice on the basis of the bilirubin excretion mechanism, disturbances of 
which are operative in producing it. Data from the work of many investigators have been 
correlated in this analysis. 


The liver is the excretory organ for biUmbin. Bilirubin in the mammal is produced 
diiefly extrahepatically. Being insoluble in aqueous sobents except alkalis, bilirubin enters 
the blood stream from its sites of origin in a state of colloidal suspension. The normal 
flUlinitv of the blood is insufficient to change its nascent state. Tlie liver, in excreting 
bWhubm, converts it into a water-soluble salt, a bilirubinate. Since bilirubiu is an acidic 
V^’^cent, the alkaline bile salt of the li^e^ parenchjnna is believed to be the agent wliich 
the pigment sufficiently to form the salt. 

’tU atmctursil design of the liver lobule, the known affinity of the Kupffer cell for 
cell and a slight modification of the bUe secretion mechanism as conceived hy 

0.05k to Uie division of the liver lobule, from the standpoint of bilirubin excretion, 

5. ^’^^sv\iaf«ae^nal zones and an intermediate zone, as follows: 


Evolving tlie peripheral portion of the lobule, where bilirubin is 
cups and p* AiiW'-: ^ - — - 

and 47 wh 


15 C.C. conical cen 
^ wake it easy 

0.05 and 0.5 


— sinusoidal stream by Kupffer cells and passed on by them into 
conversion and excretion, 

zone midway between the periphery and the center 
to a water-soluble salt, a bilirubinate, as it passes 
'^ward the central portion of the lobule. 

■** lobule, where bilirubinate is 
'U into the bile canaliculi, 



‘ view of etiologic fac- 
7 as follows: (1) 
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raccimiucal obstruction of the bile duets, (2) djmmic clcvition of the excretion threshold, 
(3) adynamic elevation of the excretion threshold, (4) pigment o\erload, (5) damage to 
hver parenchyma, (0) patent ductu*! ’lenosus 

TUBERCLE BAOILLirS, The Progeny of, Maher, S J Am Re\ Tuber c 31 350, 1935 

In this paper Maher reports and summarizes the results of lus studies ou the mutation 
of tubercle bacilli in laboratory cultures vv hereby they become cocci and diplococci nouacid fast 
and in this form produce an acid harmle'^s to themselves but harmful to the bacilli from 
which they are denied 

The paper summarizes these studies since their inception in 19 OS and describes the 
method eraplojed to bring about the transformation so that it maj be employed by those in 
tcrested It has succeeded v^ntU all forms of tubercle bacilli human,- bovine and avian and 
with cultures habituated to growth at room temperature as well as fresh cultures growing 
onlj at 37® C 

"While mutation can be induced in tube cultures as well as in flask cultures, it is more 
certain and occurs more lapidly m the latter which are therefore more suitable for the pur 
pose 

Method — ^Flask cultures To a culture of tuberUc barilh on gljcerm broth (pH 6 4 7»2) 
uld a volume of sterile litmus milk (prepared from skimmed milk) equal to 25 oi 30 per cent 
of the total lolume of glycerin, broth In other words, to a culture having a volume of 
250 cc from 50 to GO cc of litmus milk is added The flask is then stored m the dark at 
room temperature until the litmus blue color begins to change to pink or white, when it is 
ready for examination In the case of young cultures incubation for a few hours at 37® C 
after addition of the milk will facilitate mutation 

The growth on solid media is scraped off and emulsifled in 2 cc of sterile plain broth 
and the emulsion poured into 250 cc of gljcerin brotii Then add 50 cc of sterile litmus 
milk and incubate as described 

The course of events is somewhat as follows Tlie first change, apparent usually within 
4 or 6 days, is a whitening of the color of the medium in its upper layers Examination of 
smears at this time shows, in addition to gianular acid fast rods, free red and blue granules 
and manv blue (i e nonacid fast) cocci and diplococci When mutation has been complete 
and no acid fast forms are found, the cocci and diplococci may be transplanted to other media 
upon which thej grow readil) 

Sometimes mutation is slow and even when the acid pioduction is evidenced bj the 
formation of curds and wliej in the flask only nonncid fast rods wdl be seen in the 
smears If these are subcultured and incubated at 37® C, however, transformation into cocci 
and diplococci is prompt • 

The various changes in the appearance of the transmuting organisms is dcsciibed m the 
paper in detail 

^Vhether or not the fact that the transmuted forms which, bj virtue of their acid produc 
tion, produce a condition inhibitory to the growth of tubercle baeilh, maj have anj practical 
application to the treatment of tuberculosis remains for future studies to develop 

TTTBEECXJLIK REACTIONS Evaluation of White Blood Cell Picture in Ambulatory 

Child With Positive, Smith, C H Am J" Dis Child 49 318, 1935 

In a group of twenty three ambulatory patients with the childhood type of tuberculosis, 
the white blood cell count was examined periodically with the supravital technic in an en 
deavor to discover any significant alterations produced by manifest disease 

Since differential percentages vary with age, the results were separated into two groups 
and compared with similar blood counts of normal children The age periods extended from 
infancy to four years and from four to thirteen years 

The peripheral blood of the ambulatory child who was already infected but whose con 
tact with the source of exposure had been broken differed except for minor alterations, iii 
no wise from the normal In general, a lymphoejtic mcrea‘ie, indicative of resistance, con 
stituted the prominent feature 
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TISSUH: Butyl Alcohol and Cytological Technic, Zirke, C. Science 80: 481, 1934. 
The following mixture is very useful for cleaning slides. 


'SVatcr 1 pait 

Xylene 1 part 

N-butyl alcohol 1 part 

Ethyl alcohol 2 paits 


A few drops of n-butyl alcohol added to clouded xylene or alcohol in tissue staining 
jars will keep the solutions clear and usable. 

If the following constitute the original series no precipitate occuis and the solutions 
remain good for nearly 100 slides. 

1. Xylol, 100 per cent, 

2. Xylol, 95 per cent, n-butyl alcohol 5 per cent. 

3. Absolute ethyl alcohol 90 per cent, n-butyl alcohol 10 per cent. 

4. Absolute ethyl alcohol 100 per cent, etc. 

PBOTEUS X-19, Pleo-Antigenicity of, Welch, H., Mickle, P. L., and Borman, E. K. Am. 

J. Pub. Health 24; 1157, 1934. 

Tlie morphologic and biochemical characteristics of 19 diagnostic Proteus X strains and 
5 variants arc reported in detail. Marked differences in these chaiactcristics were not noted 
except for the finding of 13 motile strains in the diagnostic group. 

Heterologous antigenic components in common with the Sliigella, Ebertliella, and Sal- 
monella groups were sho^vn in 11 Proteus X strains. Although these were not demonstrable 
by direct agglutination in heterologous sera, they were demonstrated in the antisera produced 
by them on injection into rabbits or failing this, by their ability to absorb heterologous ag- 
"^’utinins from other Proteus sera containing them. Only one of the stiains for which sera 

prepared showed the entire absence of heterologous components. 

Tlie heterologous agglutinins present in Proteus X sera were shown to be bacterial 
group agglutinins. 

Known variants of Proteus X strains weie sliown to be practically inagglutinable in sera 
from clinical cases of Pocky Mountain spotted fever and, in addition, certain of these 
variants would agglutinate directly in heterologous sera. 

On the basis of these findings it is recommended that Proteus X strains used in the 
AVcil-Fclix reaction be checked at least once a month to insure working witli a nonmotile cul- 
tuic and at least once each quarter to exclude spontaneously occurring variants. 

BIPHTHEEIA: This Significance of the Schick Test in the Adult, Young, 0. C., Bunney, 

W. E., Crooks, M., Cummings, G. E., and Porsbeck, P. C. Am. J. Pub. Health 24: 835, 

1934. 

A studj' of the relationship betiveen the Seliick reaction, antitoxin concentration, anti- 
genic stimulation, and age in male adults, was made in two Alichigan hospitals for the insane. 
The following observations were made from the data: 

1. The results indicate that there is no antitoxin level in adults below which all Schick 
reactions are positive and above wliich all are negative. 

2. Three-hundredths unit seems a satisfactoiy level to use as a dividing point. At any 
rate wc are not able to suggest a better level. 

3. ^‘False negatives^ ^ and ''false positives, basing these terms on the assumption that 
0.03 unit or more means immunity and less than 0.03 unit susceptibility, occur in different 
proportions, before and after antigenic stimulation. 
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EXPERIMENTATION 

This report contains our observations on and an explanation of the varia- 
bility in the fenneiitation reactions in monilias isolated from cases of oral thrush 
and vulvovaginitis. It has been established positively by Ilesseltine^^ and Plass 
and coivorkers^^' that these organisms are clinically significant. The methods 
of classification of these organisms are discussed in another paper.^' 

The fact that one or more replicate tubes of the same sugar broth occa- 
sionally failed to show the production of gas led to a consideration of at least 
one of the factors operative in the inconstant fermentation characters reported 
for the monilias by some workers. Near the beginning of the work Avith these 
organisms, fermentation tests were run in triplicate in sugar broths with brom- 
cresol purple and bromthymol blue as indicators. Except for the greater sensi- 
tivity of the bromthymol blue to changes in acidity, the results Avere identical. 

The sugars Avere used in 1 per cent concentration in a broth containing: 
peptone 1.0 per cent, beef extract 0.35 per cent, and sodium chloride 0.5 per 
cent. Bromcresol purple Avas the regular indicator. The milk Avas made up 
by resuspending 90 gm. of skimmed milk poAvder in a liter of Avater, adding 
bromcresol purple in a concentration of 0.005 per eent,^® tubing, and sterilizing 
by heating for thirty minutes in an Arnold sterilizer on three successive days. 
After cooling, calcium lactate solution Avas added as giA^eii by Stovall and 
Bubolz.^^ 

Incubation Aims at 37° C. and observations AA^cre made on the second, third, 
fourth, and seventh days. 

In the tests in Avhich bromcresol purple Avas compared as an indicator AAuth 
bromthymol blue, one or more of the six tubes of each sugar broth occasionally 
failed to shOAV production of gas. The cultures shoAving such variations arc 
reported in Table I. Out of 20 strains tested, 10 failed to pi’oduce gas in one 
or more tubes Avith one or more different sugars. The failure to produce gas 
occurred most frequently in those sugars Avhich Avere not readily fermented. 


Table I 

Pailure of Gas Production by Monilta in Replicate Peraientations 


CULTURE 1 

1 SUGARS 

LEATJLOSE 

AIANNOSE 

GALACTOSE 

AtALTOSE 

NUMBER 1 

TUBES OUT OF 

6 SHOAVUNG 

FAILURE OP GAS PRODUCTION 

262 

1 

tj 

Not fermented 

0 

262A 

1 

O 

*> 

5 

0 

263 

2 

o 

Not fermented 

0 

266 

0 

2 

Not fermented 

0 

26S 

0 

0 

4 

1 

270 

0 

0 

4 

0 

271 

0 

0 

2 

0 

274 

0 

o 

5 

0 

275 

1 0 

1 

Not fermented 

0 

276 

1 0 

5 

Not fermented 

0 


Glucose, the most easily fermented of the sugars tested, gaA^e no failures. 
Maltose, which is fermented almost as readily as glucose, failed to produce 
gas in only one tube out of 120, In decreasing order of fermentability are 
IcAUilose, mannose, and galactose. Galactose is fermented poorly, and was the 
most inconstant in gas production. 
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Several stiains ■vvluch liad been used in eaiiiei ^\ork ^^e^e nm through 
the fermentation tests Tiie lesults differed from those determined by another 
obser\er T%\o of the most variable strains, 104 and 155, were inoculated into 
a series of the sugar broths by thiee persons *1116 inoculum was from tubes 
of parallel transfers on Sabouraud’s agai Tabic II gnes the results of these 
tests It IS apparent that quite different lesuits may be obtained by thiee 
persons working with the same strain, using the same batch of sugar broths, 
incubating for the same length of time, and making observations at similai 
intervals The personal equation in reading the results was eliminated bv 
having the readings checked by one peison (C). The difteicnccs obtained m 
this test weie believed to be due to a variable amount of inoculum Acemdinglj , 
seieinl tests were made using a laige and a small inoculum 

The cultures selected foi the c\peiimcnts with variable amounts of inoculum 
were, except 56924 and 6508 — 0 30, those which had shown inconstant fermenta- 
tion reactions in previous tests Strains 303 and 305 were identified as Momha 
alhican^i, Strains 306 and 6508 — 0 30 as Momlm Candida, strain 56924 is an 
endomjees,^ and 155 is an unidentified monilia, while Stiams 300 and 304 were 
like Monilia alhtcans in most respects and probablj belong to that species The 
luocnliim used was from an approximately forty eight-hour giowth on a STbon 
laud’s glucose agar slant The small inoculum filled onlj a vci'j small ait 
of the circle of a 2 mm loop, while the large inoculum nearly filled it Table 
III gives the results of this test Gas appeared later and in smaller amounts in 
those tubes with the small inoculum tliau in those with the laige inoculum No 
gas was formed m some cases when a small inoculum was used In two instances 
gas was produced when a small but not when a large inoculum was used 

Essentiallj the same test w is performed with the inoculum giown in 
glucose broth for foit> eight houis A 0 05 c e and a 0 5 c c portion of the 
broth suspension of the organisms was used for the small and the large inoculum, 
respectively This source of inoculum appeared to be more uniform in tint 
there was no greater change piodueed bj the small than the large inoculum 
As in the previous test gas appeared earlier and lu gieatei amounts when a 
Hrgei portion was used, and with some stiams gas was foimed bv the large 
inoculum oiih' Controls were run vvitli distilled water and peptone broth con 
taming fermentation tubes, m order to check whether gas was formed bv anj 
unused sugar remaining in the inoeulum No gas was formed m these controls 
Anothei thought was that the large rnoculum might introduce a sufficient num 
her of cells with stored food leserves that gas could be produced from this 
source No gas was formed in the absence of fermentable sugars by the organism 
from either the glucose broth suspensions or Sabouraud’s glucose agar slants 

The data presented in Tables If, III, and IV" indicate that tiie si/e of 
inoculnm is apparently a factor in the variability of the fermentation reactions 
given bj the monilias This variation is most hkelj to appear in the less readih 
fermented sugars, especially galactose With a wcakh fermentable sugar, the 
evolution of gas would be slovr, and might not exceed the limit of solubilitv in 
the medium When more cells are present (large inoculum), the saturation 
point may be exceeded with gas collecting rn the fermentation tube 

•We are indebted for this culture to Dr W D Stovall of the Wisconsin State Liiboratorj 
of Hsglene Madison Wisconsin 



1108 


THE JOURNAL OP LABORATORY AND CLINICAL JIEDICINE 


The results of fei-mentation tests on 7 strains of monilia at the time of 
isolation and after carrjdng in stock culture for six to eight months are reported 

Tabu: II 


Dikfkrences IN Ferjientatiok Bcactions of Monilias Determined by Three Persons 


g I ^ 

CD 5 W 

■CO 

0 

p 

K 

a 

w 

to 

0 

u 

D 

i> 

u 

(4 

u 

CO 

0 

Z 

Z 

< 

w 

<, 

w 

to 

0 

u 

0 

M 

to 

0 

cs 

tj 

D 

to 


to 

4} 

{4 

to 

0 

El 

0 

W 

A 

AG* 

AG 

AG 

A 

0 


AG 

0 

c 

104 B 

AG 

A slight 

(AG) 

A 

0 


AG 

0 


c 

.c 

AG 


slight 








AG 

AG 

A very 

0 


ag 

0 

c 


AG 



slight 







A 

AG 

A 

0 

AG 

0 

0 

0 

155 B 

A slight 

0 

0 

0 

0 


0 

0 

0 

C 

A 

A slight 

0 

0 

0 


0 

0 

c 

•A, acid ; C, 

coagulated ; 

G, gas ; 0 , 

no change. 











Table III 








Fermentation Eeactioxs Obtained With Sjiall and Large Inocula From 




Agar Slant Cultures 









AG in Dextrose 







S 

w 

w 

W 

CO 



w 





K 

CO 

0 

Ui 



H 

CO 



3 g 

C 

0 

Z 

5 

g 

tn 


0 

4 




= 1 

s> 

< 

0 

K 

0 

to 



0 

E-( 

0 

< 

4 

W 

4 

H-l 


155 

AG* 

AG 

A slight 

AG 


0 


0 

c 


Large 

A 

AG 

A slight 

AG 


0 


0 

c 


300 

AG 

AG 

A slight 

0 


AG 


0 

c 


Large 

AG 

AG 

AG 

A A’cry 


AG 


0 

c 






sliglit 







Small 

AG 

A (G) 

A slight 

0 


AG 


0 

c 


303 


slight 








’ Large 

AG 

AG 

A 

0 


ag 


0 

c 


o(\A Small 

AG 

AG 

AG 

0 


AG 


0 

c 


Large 

AG 

AG 

A 

0 


AG 


0 

c 


Small 

AG 

AG 

A very 

0 


AG 


0 

c 


305 



slight 








Large 

AG 

AG 

AG 

0 


AG 


0 

c 


30G Small 

AG 

AG 

AG 

AG 


AG 


0 

0 


Large 

AG 

AG 

AG 

AG 


AG 


0 

0 


650S Small 

A 

AG 

xV 

AG 


AG 


0 

Aik. 

0.30 Large 

AG 

AG 

A 

AG 


AG 


0 

Aik. 

5G924 

Large 

AG 

AG 

xVG 

AG 


0 


AG 

C 


AG 

AG 

AG 

AG 


0 


AG 

C 



•A, acid ; C, coagulated : G, gas ; O, no change ; Aik., alkaline. 


in Table V. Formation of acid iii bromcresol purple broth is interpreted by 
the authors as indicative of production of CO 2 . The ni6nilias are not known to 
produce organic acids as end-products of fermentation. '‘Acid’' then indicates 
formation of a smaller amount of CO 2 , while "acid and gas” indicates the 
formation of a larger amount. It could not then be said that any change had 
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occurred in the feiinentatne ehanctcis or sugars feimeuted by the group of 
organisms included in this test An effort mis nndc from the beginning of 
the work to inoculate fci mentation tubes with what appealed to the eye to be 
similar masses of j east cells In spite of this ciude method tests were duplicated 
In view of the icputed laiiabilitj of the monilias, it w’as of interest to 
compare the fei mentation results published bj seieral woikers w^ith the groups 
proposed b\ Stoiall and Bubolz® Table VI gnes this data Since we have 
not studied Monilia pai apsilos%s, we liai e no comments to offer about this species 
MoniUa Candida, which leiments sugais moie Aigozoiislj than Momha albicans, 
has given no lariation in the hands of several woikcis TJie latter has given 
variable results only on those sugars fermented \crj slowly, galactose and sue 
lose In our own work, acid production has been obtained in suciose with onlj 
a verj few strains Nevertheless, the results, gn en in Tabic VI, are surprisingly 
consistent m new of the nian> factors which were \aiied bj the seieial workers 
In spite of this agi cement, it is not pioposed to classify the monihas by means 
of biochemical cnteiia alone Howciei, we do belieie that biochemical criteria, 
m conjunction with moi^pholog^, arc valuable in the classification of these fungi 

Table IV 

Fepmentation Kfactions Obtained IVitii Sirvtr aad Lapgi Inocui v IroAt 
GrucosE Bfotii CLrTUprt? 

AG in Dextrose and Leiailose 


CtJLTUrE 

NUMBEP 

HAN NOSE 

r\LVCTOSL 

SLcroSF 

MALTOSF 

LACTOSE 

MILL 

104 

Small 

AG^ 

\ slight 

0 

\G 

0 

c 

Large 

AG 

A 

0 

AG 

0 

c 

155 

Small 

AG 

A slight 

AG 

0 

0 

c 

Large 

AG 

AG 

AG 

0 

0 

c 


Small 

A-ver^ 

A slight 

A verj 

AG 

0 

c 

300 

Large 

sliglit 

AG 

A slight 

slight 

AG 

\G 

0 

c 

303 

Small 

VG 

A 

0 

AG 

0 

c 

Large 

AG 

AG 

V rer} 

AG 

0 

c 

304 

Small 

AG 

AG 

slight 

A 

AG 

0 

c 

Large 

AG 

AG 

A 'verj 
slight 
AG 

AG 

O 

c 

6508 

Small 

AG 

AG 

AG 

0 

AXk 

0 30 

Large 

AG 

AG 

AG 

AG 

0 

Aik 

56924 

Small 

AG 

AG 

AG 

O 

AG 

C 

I arge 

AG 

AG 

AG 

O 

AG 

C 

•A add 

C coagulated G 

gas O not 

run Aik 

alkaline 




DISCUSSION 

It appeals from Tables II, HI and IV that othei faetois than the size 
of the inoculum maj be responsible for variation in the fermentation tests on 
monilias The data in Tables III and IV were obtained bj of Table II 
Note the differences between the fermentation reactions of 155 in the three 
tables With Strain 300, gas was formed from galactose in the tests given in 
Table III and not in those of Table Sucrose gave gas in one test and not in 
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the other. Similar differences are seen in Strains 303 and 304. As yet we have 
not had the opiiortnnitj" to investigate other factors which may he operative 
in giving variable fermentation reactions. A few possibilities are: (a) the 
age of the inoculum, (b) the interval between previous transfers of the culture, 
and (c) the composition of the medium in which the inoculum is grown. If 
these factors were evaluated in relation to fermentation studies on the monilias, 

Table Y 

Permentatiox Reactions of Monilias Freshly Isolated and After Carrying 

IN Stock Cflture 

AG in Dextrose, Le\Rilose, Mannose, Maltose. No change in Lactose 


culture 

DATE TESTED 

GALACTOSE 

SUCROSE 

MILK 


7/25/34 

A (G)^ very 

A 

c 

244 

3/14/35 

- slight 

A (G) slight 

A (G) slight 

c 


7/16/34 

A (G) very 

A 

c 

259 

3/14/35 

slight 

A (G) slight 

A (G) slight 

c 

262 

7/31/34 

A 

A slight 

c 

3/14/35 

A slight 

A very slight 

c 

264 

7/31/34 

A 

0 

c 

3/27/35 

A very sliglit 

0 

c 

265 

7/31/34 

A 

A slight 

c 

3/14/35 

A slight 

A (G) slight 

0 

268 

S/16/34 

AG 

A sliglit 

c 

3/14/35 

A (G) slight 

A slight 

c 

269 

8/25/34 

AG 

AG 

0 

3/14/35 

AG 

AG 

0 

271 

9/14/34 

AG 

0 

c 

3/27/35 

A very slight 

0 

c 


9/10/34 

AG 

A slight 

c 

272 



A (G) very 

c 


3/14/35 

A (G) slight 

slight 


274 

9/17/34 

A 

0 

c 

3/27/35 

A slight 

0 

c 

275 

9/17/34 

A slight 

0 

c 

3/27/35 

A slight 

0 

c 


*A, acid ; C, coagulated ; G, &as ; O. no change. 


greater unanimity might be promoted. Only a few cultures show variability; 
the remaining strains met in our work exhibit remarkabl}- similar reactions rep- 
resenting only a few types of organisms. 

In a recent paper Lamb and Lamb’’ proposed that tests for disappearance 
of sugars be made in addition to the usual observation for production of acid 
and gas. These authors were dissatisfied with the use of bromcresol purple 
broth containing Durham tubes because of the reversion from an acid to a more 
alkaline reaction, occui'ring at different times in the different sugar broths. 
This reversion to a more alkaline reaction does not constitute a criticism of the 
method used. TTe have made tests wliich showed that tliis phenomenon is pro- 
duced by a loss of CO 2 from the medium near the end of or after the completion 
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of fermentation. This reversion would appear at different times, depending 
on the rate at which tlie individual sugars were fermented. 

Lamb and Lamb in comparing the disappearance of sugars with the fermen- 
tation readings of ^'acid and gas^^ demonstrated that sucrose and galactose 
disappeared from the medium, even though acid was the only indication of 
fermentation. With this method the less readil}’ fermented sugars would require 
a longer incubation. In our opinion, the fennentation tests are more practical 
wlicn a relatively short period is required for their completion. Emplojdng the 
Durham tube method, and an indicatoi*, as bromcresol purple, these tests can be 
completed in a week. 

The reliability of the fermentation reactions of the monilias has been in- 
vestigated and at least one cause of variability indicated. If the size of the 
inoculum is relatively constant, the difficulties encountered in obtaining con- 
sistent fermentation reactions ma)^ be lessened considerabl^L This point has 
been emphasized for the yeasts by Stelling-Deldcer^® and others. The difference 
between production of acid or acid and gas is onlj- a difference of degree. How- 
ever, under controlled conditions this difference can be of diagnostic value with 
but few exceptions. Thus the importance of a standard procedure for such 
work is further emphasized. 


CONCLUSIONS 

1. It is proposed that production of acid, or acid and gas, by monilias in 
sugar broths represents only a difference in degree and that both should be 
recognized as fermentation. 

2. The rates of fermentations of most monilias are sufficiently different to 
pemit separation into groups. 

3. In some instances a large inoculum was found to produce fermentation 
when a small inoculum failed to do so. 

4. Eleven strains of monilia had the same fermentation characteristics six 
to eight months after isolation. 

5. A comparison of the fermentation data of several workers for the three 
types of monilia (Stovall and Bubolz) revealed considei\able unanimity. 

6. The occasional strains, which give variable fermentations, make mor- 
phologic study a desirable supplement. 
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CULTURAL AND jMORPHOLOGIC STUDIES OP CRYPTOCOCCI AND 
jlIONILIAS ISOLATED PROM VULVOVAGINITIS AND ORAL THRUSH* 


E W Hopkins, Ph D , and H Close HEbSELUNF, SI S , 31 U , Chicago, III 


A GROUP of jeasthke fungi, the monihas and cryptococci, uhieh ha\e been 
isolated from lesions m various parts of the human body, ha\e received 
lately increased attention The inteiest aroused Ins led to Iho proposal of a 
number of methods for identificition and classification 

For a numbei of years, the system of Castollani,^ ulnch separated the 
monihas into species on the basis of the sugai fermentations, T\as accepted as 
the only means of identification Pincman^ reported that the fermentation 
reactions of the organisms winch she studied neie sufficiently constant to be 
used in identification The laigc number of species T\liich resulted from the 
use of Castellaiii’s system and the difficulty in obtaining similar lesuUs on 
lepetition led to numerous ciiticisms of tins method Latci, CastellanP came 
to regard his fei mental ion metliod as being of little value unless a,pphed to 
cultures of recent isolation NcTerthcless, he maintained that ceitam of the 
monihas did not change in their action on sugars 

Stovall and Bubolz® ® and Stovall and Pcssm^ reopened the question of the 
use of a biochemical classification of the monilns A number of cultures uhicli 
they isolated fiom vaiious lesions, as uell as those obtained from stock eol 
lections, nere found to be diMsible into three gioups Malt agai and milk 
modified by the addition of calcinm lactate were found to be important dmg 
nostie aids in addition to the sugars commonly used These strains were found 
to gne the same reactions eicn after prolonged eultuation No morphologic 
differences were observed which would allow the separation into species 

•From the Department of Obstetrics and Gjnecolog> The University of ChicaRO 
Received for publication October 8 1935 
bupported bj 3 grant from Standard Brands Inc 
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The study of morphology of tlie monilias has been recommended b}’' a few 
workers as a means of separating species. Ashford® stressed the importance of 
these observations in addition to the fermentation tests. However, it is difficult 
to obtain exact morphologic descriptions from his paper. Benliam®* has 
made recently a distinct contribution in describing the morphology of four 
common monilia species. The type of growth and giant colonies were 
also found to possess differential characteristrcs. Fermentation of sugars was 
studied but doubt Avas expressed that sufficient differences Avere found to be of 
value, wdiile serologic differences were believed to be tlie most definite and 
reliable. Benham and Hopldns^^ have applied tlie methods of Bcnham to 
monilias isolated from the fingers, toes, finger and toe nails, the tongue, and 
feces of 100 persons, and of the monilia cultures obtained, onl}'’ 6 w^cre not 
classifiable into four groups. 

Langeron and Taliee^^ have recently proposed a morphologic classification 
of yeastlike fungi. As yet, no papers liave been found in which the key of 
Langeron and Talice has been applied to the monilias. 

Sci'ologic classification of the monilias has been advocated bj" several work- 
ers. Benham,® and Benham and Hopkins^^ have reported success in distinguish- 
ing Monilia 'pampsilosis, Monilia albicans, Monilia hrusei, and doubtful success 
with Monilia Candida by means of agglutination and agglutinin absorption 
methods. Garrod and Stone, using complement fixation and precipitin tests, 
found most of tlie monilias in their collection to be identical with Monilia 
albicans, Almon and StovalB^ have reached the conclusion that the monilias 
cannot be separated hy direct agglutination, but that by appropriate agglutinin 
absorption Monilia parapsilosis could be separated from Moiiilia albicans and 
Monilia Candida, Monilia albicans and Monilia Candida were not separable, as 
no specificity was exhibited toward these strains even by absorbed seimms. 
Lamb and Lamb,^^ reporting on precipitin reactions in the monilias, found 3 
serological groups: (a) Monilia albicans and Mondia Candida, (b) Monilia 
parapsilosis and (c) Monilia Irusei. These Avorkers believed that acid and gas 
formation in broth and disappearance of sugars could be used for separating 
the organisms into the same groups. 

No attempt is made to review or clarify the confusion existing in the 
nomenclature which has developed about the pathogenic 3^eastlike organisms, 
since Stovall and Bubolz*^ and Benham® have adequate^ reviewed this subject. 
Until a decision by a special committee is given or the relationship of the j’^east- 
iike organisms has been more completelj^ Avorked out, the name monilia seems 
to us to be as good as any other. 

The 3 "eastlike organisms isolated from vulvovaginitis and oral thrush were 
run through the fermentation tests and allowed to grow on agar plates for 
observation of morphology. The groupings determined by these two means 
are considered here, and the results obtained by the two methods compared. 

EXPERIMENTAL DATA 

lilaterial from the vulvovaginal infection or oral thrush patches was re- 
moved with a swab or sterile instniment and smeared over a Sabouraud’s dex- 
trose agar slant. Prom those slants showing growth of yeastlike cells after one 
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or more (lavs* incubation at 37^ C mateizal ■\^as sti caked on Sabouraxid^s agai 
plates, and well isolated colonics picked The xnuc cultuie so obtained was 
kept in stock culUnc on Sabouraiid’s agai 

As soon as possible after isolation, the piue cultiues neie inoculated from 
a forty eight hour, Sabouiaud’s agar slant ciillnre into the sugar broths, 2 5 
per cent malt broth, milk with additional calcium hetate,® dilution plates made 
with 2 5 per cent malt agar,® streaked on caiiot plugs, and sti caked on 
Sabouraud^s and corn meal agai 

The sugar broths contained 1 pei cent of a sugai, 1 pel cent peptone, 
0 35 per cent beef extract, and 0 5 pci cent sodunn chloiidc Bromciesol purple 
was the indieatoi nsed except when bromthjmol blue was tried foi comparison 
The milk was made up bj lesuspending 90 gm of skimmed milk powder in a 
liter of water and adding bromcresol purple to a coiiecnti ation of 0 005 per 
cent*® The milk was stciilircd hj licatmg foi Ihutj minutes in an Arnold 
sterilizer on three successn c daj s 

Fermentation tubes wcie inculnlcd at 37^^ C ami oliseivcd on the second, 
thud, fouith, and se\enth da>s As has been pointed out in the piecedmg 
papei,** the production of aeid as well as acid and gas bj the monihas is intci 
preted to be due to the formation of CO 2 fiom dissimilation of sugai, and is 
called fermentation An attempt was made to use compaiable mocula for the 
fci-mentation tests, since the size of inoculum, as indicated pieviously** is an 
impoitant factor The estimation of the amount of jeast mass on a loop is a 
crude measure of the mimbei of cells, howe\ei, after a few weeks, little difficulty 
should be encounteicd in obtaining consistent fei mentations with all but a few 
cultures 

The organisms wcic giouped fiist on ability to pioduce mycelium on 
Sahouraud^s agar plates Those organisms failing to produce mycelium were 
called cryptococeus, and those pioducmg mjcclium, monilia Since none of 
the cultures formed ascospoies on suitable media, no sacchaiomj ecs oi endomyccs 
were isolated fiom this gioup of patients 

RESULTS 

Tlie sugars fermented bj the crj^ptococei aie guen m Table I Acid and 
gas weie formed in dextrose, Icxulose, and mannose by the 8 strains, and acid 
and gas from maltose bj one strain None of the cultuies made an> peiccptiblc 
change in biomcrcsol purple milk 

The lesults obtained Avith the monilias aie given in Table II Tliesc fungi 
aic divided into the feiTnentation gioups proposed b> Storall and Bubol?,^ 
and the tjpe reactions gi\en by these authors put into the table for compaiisan 
with the strains studied None of the Tjpe 1 monilias were found Of the 
Tjtic 2 monilias in 17 of the 67 strains, mycelium was obseixcd in malt bioth, 
but none formed on Sabouraud^s agar This latter tjpc diifercd slightlj in 
their reactions in sugar broths from those reported b> Sto^ all and Bubolz All 
strains produced acid in galactose broth, but formation of gas was variable Acid 
in sucrose broth w as formed by only a few strains 
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Bromcresol purple had been selected as the indicator, because of its lesser 
sensitivity to slight changes in acidity. In the tests made in parallel with brom- 
cresol purple and bromthymol blue, acid was produced in all cases in sucrose 
bx*oth with the latter as the indicator, while with the former five strains failed 
to do so. Since Stovall has made use of the latter indicator, our differences in 
the production of acid in sucrose broth can be readil}'' explained. Howevei', 
as Lamb and Lamb have found that sucrose disappeared from broth inoculated 
with Moniliri albicans it appears to be advisable for the determination of sugars 
aiiacked but not fermented to use an indicator changing at a higher pH than 
does bromcresol purple. 

The coagulation of milk modified by the addition of calcium lactate as 
recommended by Stovall and Bubolz has proved to be a thoroughly reliable test. 
Strains of Type 2 monilia are occasionally encountered which do not coagulate 
this milk in three days, but will do so before the seven-day incubation period 
is completed. 

Tahlf. I 

FnKsrFXTATio.v Gkovps of the CKYrxococcr Found in Vulvovaginitis 



l NUMBER 

OF 

1 STRAINS 

DEX- 

TROSE 

LEVU- 

J.OSE 

JfAN- 

NOSE 

GALAC' 
TOSE : 

SU- 

CROSE 

MAL- j 
TOSE 

LAC- 

TOSE 

MILK 

Group 1 



AG 

AG 

0 ' 

0 


0 

0 

Group 2 



AG 

AG 

0 


I ag j 




•A, acid : G, gas ; O, no change. 


Table II 


Fermentation Groups op the Monilias Found in Vulvovaginitis and Oral Thrush in 
Comparison VTth Types of Stovall and Bubolz 


1 

NUMBER 

OF 

STPvAlNS 

DEX- 

TROSE 

LEVU- 

LOSE 

ilAN- i 
NOSE 1 

GALAC- 

TOSE 

SU- 

CROSE 

MAL- 
TOSE ! 

LAC- 1 
TOSE ! 

1 

MILK 

Stovall and Bubolz i 










Type 1 ! 


AG^ 

AG 

AG 

A ! 

A 

A 

0 

0 

Type 2 


AG 

AG 

AG 

AG i 

A 

AG 

0 

c 

Tj-pe 3 


AG 

AG 

AG 

AG 1 

AG 

AG 

0 

0 

uur Strains 










Type 1 

0 









Tj^e 2 i 

67 

AG 

AG 

AG 

A or 
AG 

A 

rarely 

AG 

0 

c 

T^Tpe 3 

... 

2 ! 

AG 

AG 

AG 

A slight 
or AG 

AG 

j 

AG 

0 

0 

Unclassified 










Type 1 

2 

AG 

1 

AG 

AG 

A or AG 

1 slight ] 

AG 

slight 

AG 

1 0 

0 

1 

Type 2 

2 

AGP i 

AGP 

AGP 

; 0 1 

0 

0 

0 

0 


*A» acid ; C, coagulated ; G, gas ; P, pellicle. 


One of the Type 3 strains produced only slight acidity in galactose broth, 
while the other strain gave the tjijical reactions of the Stovall and Bubolz 
Tj-pe 3. Tliese two strains were not producing any sjanptoms or evidence of 
pathologic condition. One strain was isolated from the vulva of an apparently 
normal nonpregnant woman and the other from a stool of a woman without 
intestinal disturbances. These strains were sufdeiently different in both fermen- 
tation reactions and morphologj* to he readily separated from Group 2. 
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Of the ti\o unclassified groups, the first differed from Stovall's Tjpc 2 
onh m the piodnction of a slight amount of gas in suciose bioth, but as will 
be indicated latei, this belongs in tins Tvpe 2 The second unclassified gioiip 
appears to be closelj related to Momha huset It gives the fermentation 
results reported for that organism by Stovall 

Another criterion used bj Stovall for the sepal ation of gioiips of the 
monihas is the pioduction of mycelium in fortj -eight hours on malt agar This 
test was made on about fift) strains Of the Tjpe 2 monihas tested, in four 
strains a few colonics showed the presence of some mjceluim, and in the 
remaining strains none was found The two Type 3 monihas piodiiccd abundant 
mycelium It vias observed, however, that even in stiains producing abundant 
mycelium the formation of mj cchum may not be a constant characteristic It 
IS affected bj acidity and by a heavy or light seeding of plates While this 
criterion may have some value m the diffeientiation of monihas v\hen coi related 
v\ith other tests, our experience has indicated that it should not be emphasized 
strongly 

An attempt was made to find morphologic gioups in the senes of cultuies 
examined The descriptions of Benham for Momha alhicans and Momha 
Candida were used as the types for classification into these species These groups 
including the description of the types are given A number of eultmes foimcd 
mycelium only m malt biotli but were not examined foi morphologj’-, as all 
other eultmes had been observed on agai In a few strains, the mvccluim de 
V eloped too poorly on agar to mahe possible morphologic studies Eight stiains 
were described insufficiently to make identification possible 

Momha alhicans Type — Iljphae short to elongate Branching sometimes 
frequent Buds m whorls whicli later submerge the hvphae, giving the ap 
pcarance of a string of beads (27 stiams) 

Siihiypc of M albicans —hika M albicans except tliat the fii-st buds inaj 
elongate, branch, and bear a cluster of conidia at a distance from the In pine 
This form of growth gives the hyphae a ragged appearance These blanches 
may later embed the hyphae, or the usual balls of conidia mav be foimed in 
other parts of the mycelium (4 strains) 

Montlia Candida Type — Mycelium verj abundant Buds maj at fiist 
form in whorls and then other buds appear later between the whoils oi the 
buds may form at irregular intervals fiom the start The first buds elongate 
and branch, gmng branched clusters at a distance from the hjphac (2 strains) 
^Miscellaneous types unlike the above two 

1 l\Ijcclium rather short, little branched Buds elongate to ovate, placed 
at uiegulai intervals along the hvphae Bagged appearance to old hjpluc 
(2 stiains) 

2 Dense mjcclium with blanches of fir tree appearance Conidia home 
on these branches Dij wnnUed colon> growth, pellicle on sugar broths Prob 
abh Momha Irasoi (2 strains) 

3 IMycelium mav be much blanched, made up of elongated elements con 
stiicted at the segments, or may have buds at irregular intervals which elongate 
and branch (2 strains) 
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iron to an exclusive millv diet protect against nutritional anemia and produce 
an apparent well-being in animals of the fii'st generation, as judged by hemo- 
globin formation, growth, and reproduction. Underhill, Orten, Slugrage, and 
Lerns^ have observed no abnormalities in the organs of rats fed milk, copper, 
and iron for periods of more than a year; WaddeiP reported sterility in males 
of the first generation receiving a milk, coppei', and iron diet. The sterility was 
marked by a progressive testicular degeneration coupled with an absence of 
motile speirni in the seminal fluid. Ferric chloride Avas supposedty the causative 
agent. He found marked degeneration of the testes of male rats as early as ten 
weeks on a milk, copper, and iron diet, Glanzmann® observed that rats fed for a 
year on an exclusive milk diet grew well at first, but later growth slackened and 
became stationarjL Atrophy of testes and mammary glands, coupled with a 
failure of reproduction and lactation, Avere noted. Cardiac hypertrophy also 
resulted. Reproduction and lactation Avere restored by manganese. Keil, Keil, 
and Nelson" found that the animals on a milk, copper, and iron ration groAV more 
sloAvly than those on a good stock diet. Reproduction occurred in animals of the 
first generation, but the second generation did not reproduce. This experience 
fc' with second-generation rats, together Avith the findings of Waddell, led us to 
investigate both males and females of the first and second generations, in order 
to observe whether or not the apparent sterility on this diet could be due to a 
degeneration of sex organs. Metabolism studies on females receiving milk, 
copper, and iron Avere performed in an effort to bring out any indications of an 
organic failure AAdien milk, copper, and iron constituted the diet. 

EXPERIMENTAL 

The results reported in this paper Avere obtained on rats. All animals Avere 
fed Avhole milk obtained from Holstein coaa^s in the dairy herd of loAva State 
College. The coaa^s were fed a good dairy ration designed for maximum milk 
production and were milked by hand directly into glass jugs. This procedure 
offered a uniform milk suppty and eliminated contamination by foreign matter. 
Purified copper as CUSO4.5H2O and iron as FeCls.GHoO AAm^e added to the fresh 
milk each morning; the salts were made in the laboratory from the purified ele- 
ments. Spectrographic examinations of the metals were made, in order to insure 
a high degree of purity. Hemoglobin was determined by the NeAvcomer method. 
The animals Avere bled by the tail. 

The males in Table I were killed and the tiammed testes were AAxighed and 
placed in Bonin’s fixing solution prior to histologic sectioning; the epididymis 
was cut and semen squeezed into a drop of Ringer’s solution on a microscope 
slide Avhich Avas immediately examined microscopically for motile sperm. Those 
animals on the longer experiments Avere first subjected to mating tests Avith un- 
bred females from the stock colony. jMany females of the second generation on 
a milk, copper, and iron diet were tested for permanent sterility at the end of 
an experiment by placing them wdth mature males reared on a stock diet. Other 
females Avere likeA\ise tested but AAdth this difference; all of the rats Avere fed 
stock ration during the mating test. The animals described in Table II Avere 
taken directly from the milk, copper, and iron diet, killed, and their ovaries 
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trimmed and ^^Clghod All o\aues 'vvcie fixed in Bonin solution for fiistologie 
examination Tlie ubual Instologvc tecKuic foi paraffin embedding v^as followed 
m the treatment of testes and ovaues Sections 10 mg in thickness were stained 
with Delafield's hematoxjhn and examined microscopically, some of the sections 
were count erst amed with eosm, in an attempt to secure better differentiation 
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3. A nitrogen partition in the urine of three groups of female rats fed 
stock ration, milk, and milk pins cop])er and iron rcspecUvoly, shows changes 
in the excretion of ammonia, creatine, and creatinine nitrogen. 
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THE VALUE OP THE BIOPSY' 


J. jILvrshall Neely, M.D., Lincoln, Neb. 


HISTORICAL 

T he word biopsy conies from the Greek words meaning life and vision. At 
the present time the term is confined to examination of tissue removed from 
the living body in contrast to necropsy, meaning the examination of tissue from 
the dead body, ilnller in 1838 showed tumors to be composed of cells. Khviscli 
(184T), Schuh (1851), and Thiersch (1865) employed the microscope to some 
extent in surgery. Virchow in 1854 demonstrated that the biops^^ was of value 
but later was led to believe that the study of gi’oss pathology was much more 
reliable in surgical pathology. His influence was so great at that time that 
progress in the histologic study of tumors was greatly retarded. It was Ruge 
(1879), however, who first adopted the microscopic examination of all surgical 
material, and it is he who is usually referred to as the * ' Father of the biopsy. ’ ’ 
He urged the careful microscopic stud}" of aU uterine curettings and also bits of 
the cervix uteri in all doubtful cases. His ideas were opposed by the medical 
profession of Germany probably due to the powerful influence of Virchow, and 
it was not until 1889 that the German Surgical Congress finally accepted his 
teachings. Since that time the biopsy has gradually become almost universally 
accepted, though tliere are still those who object to its use or use it too infre- 
quently. 


•From Lincoln General Hospital. 
Beceh'ed for publication, October 17, 1935. 
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OBJECTIONS 

As pointed out b> McGraw and Hailman,® the objections to the biopsy maj 
be loughly divided into two classes (1) Tint the incision into the malignant 
neoplasm stimulates local giowth and (2) tint the tiauma incident to incision 
stimulates dissemination and mci cases the incidence of distant metastasis The 
experimental work of ICnox,-^ Tj/zei,’® Lubaiseh,^^ and AVood"'' has done much 
to discredit these objections Lubarsch traumatized implanted aieas of mouse 
sarcoma following which he could find no cndcnce of iiici eased metastasis 
Wood, incising into Flexner rat caicinomas found no mcieasc in metastasis On 
the othei hand, Tjzzei and Knox demonstiated that massage of experimental 
mouse or rat tumors did cause a dissemination of tumoi tissue into the lungs 

In spite of this expciimcntal woik theio aie some wlio belieie the biopsj a 
dangcious proceduie and, in ceitain instances winch will be discussed more fuUj 
latei, the biopsy is a proceduie which should be done only aftei e\crj othei 
possible clinical and laboratory study has failed to make the diagnosis Authori 
ties differ widely as to the indications and contiaindications of the biopsy 
Ewing^^ regarded curettage as a dangcious pioeediire in cases of caicinoma of 
the fundns uteri Bloodgood denied any dangoi associated with biopsies of 
the eery IX oi coipus uteri Alost aiithoiities noyi legaid diagnostic cuiettage 
and ceiMcal biopsies as being indicated in any cjuestioiiable case Bloodgood^^ 
in a long senes of cases could find no eyidence of incieased metastasis, or 
decrease m fiye year ciiies in those bieast tinnois y\hich had been biopsied 

TECHNICAL CONSIDER VTIONS 

Welch IS given ciedit foi liay mg made the fust fio/eii section in 18D1, though 
Wilson, ^McCarty, and Bloodgood Inye been hugely responsible for its develop 
ment since tliat time Thcic is a yyide \arianco of opinion as to the efficacy of 
the fiozen section, eycii at the piesent time AVaithin^^ as late as 1931 regarded 
the frozen section as a passing fad and belieycd paiafEn sections much more 
leliabic At that time he desciihed a twentj four hour technic, yyhich is noyv 
being used in the Pathology Bepiitment at the XJnn ersity of J^Iichigan Others 
(McCarty and Biodeis) place just as much confidence in the lapid frozen section 
as they do in paiaffin sections, and eyen go so far as to state that in some 
instances the pieparations arc moie icliablc Tins, they say% is pai-tieularly 
true in case of unfixed tissue yyhcie they hclicye the cell detail is less distorted 
by artifacts In any eyent, the tcehnic used in the pieparation of tissues for 
diagnosis should be chosen to best fit the tiaming of the pathologist If the 
frozen section is used it should in cy cry instance be folloyy ed bv a paraffin section 

Close coopeiation between the siugeon and pathologist is essential for ae 
curate tissue diagnosis The pathologist must be able to onent the tissue which is 
sent to him foi examination The presence of the pathologist at the operating 
tabic at the time of the biopsy is the ideal way to accomplish this end Too 
often the surgeon sends a yeiw small hit of tissue to the laboratory y\hcn a more 
generous piece could as yyell bo had This, in many instances, makes diagnosis 
impossible Rathei tlian to feel it a duty to lender an opinion in such a ease, it 
IS much safer for all concerned to insist on more material or decline to give an 
opinion 
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SPECIAL REGIONS 

No liard and fast rules can l)e laid down as regards indications and contra- 
indications to the biopsy, but each case and each region under consideration 
should constitute a separate problem. Again various authorities with wide ex- 
perience differ markedly in their methods of handling tumors of various oi’gans. 
Each of the tissues from which neoplasms commonly arise will be briefly con- 
sidered. 

Perhaps the most common region from which bioiisies are taken in a general 
surgical service is the female bi’east. In many instances, a surgeon of experience 
does not require a tissue diagnosis in cases of carcinoma of the breast, because 
the gross pathology is so characteristic. IIoMxvcr, there arc pathologic entities 
such as plasma cell mastitis, which so closely resemble acute carcinoma of the 
breast that a microscopic diagnosis is essential. Pat necrosis is also often 
misleading so far as the gross picture is concerned. If the tumor is to be 
examined histologically tlie entire mass sliould be removed in oi'der that tlie pa- 
thologist may select the most questionable area for microscopic study. If the 
frozen section is used it should be done immediately and a report made to the 
surgeon. If the paraffin method is used, the wound may be sutured and the 
breast amputated if necossaiy at a later date. Bloodgood considers two weeks 
a safe interval between biopsy and radical surgery. It is no longer considered 
good surgery to remove a portion of a breast tumor for microscopic examination. 
The reason for. this is not the effect of incision on the tumor but because such 
a small bit of tumor is not a true index of the character of the tumor as a whole. 

Interpretation of histologic changes occurring in lymi)hoid tissue taxes the 
powers of the most experienced pathologist. The dividing line between inflam- 
matory lesions and early changes seen in some of the lymphobla.stoma grou]) is 
extremely difficult to define. This tissue should always be fixed in Zenker-Formol 
solution as well as formalin and, unless the diagnosis is evident in the hematox- 
yliii and eosin stain, one of tlie blood stains such as Dominici or Giemsa slionld be 
done. I have found histologic diagnosis on sections made by the frozen method 
to be extremely unreliable. 

With the development of the transuretliral rcsceloscoiic came a marked 
increase in the amount of prostatic tissue available for microscopic study. Clini- 
cally unsuspected carcinoma of the prostate is not infrequently discovered as a 
result of routine examination of this tissue. As pointed out by IVIuiigor and 
Angle, tlie percentage of carcinoma of the prostate lias increased since tlie use 
of the transurethral resectoscope, their prccentage being 13.5 of all cases. 

The purpose of microscopic study of tissue removed from the slomacli is 
usually to prove the presence or absence of malignancy. In questionable cases 
the use of the frozen section is very valuable here, as it is important for the 
surgeon to know whether or not malignancy exists before proceeding. The 
choice between gastric resection and simple excision or gastroenterostomy is 
often made as the result of the ])athologist’s report. In the face of a negative 
repoTt. serial sections of a callous ulcer of the stomach may later show carcinoma 
microscopically in the paraffin sections. 
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Caic should be taken iii taking biojisics o£ the icctiim It is (juite essential 
tliat the block be taken jicipendiculai to the mutosa There <nc no contia 
indications to taking biopsies in this region 

Biops% IS the onlj mesiis of absolute diagnosis of caiemoma of the 
csopliagiis This should be done in each case in ^\hieh theie is a suspicion of 
niahgnane\, in •Me'w of the fact that the loentgcu signs aie fai fiom being 100 
pel cent acuuatc Esophageal nkei and eaidiospasin often produce x-raj 
shadows which ate many times enough diagnosed caicmoma b> competent 
loentgenologists 

Biopsies of fiimois oceiuimg in tlie mam bionchi and tiaehea should be 
done whcnc\ei tlie xiaj film of the chest shous pathology located at a point 
uhcre it is accessible to the bi*onciioscopc It is of \ahie both from a diagnostic 
and prognostic standpoint In those eases ulieie tlie \ la's sho'ns a question 
able neoplasm neai the pleiua aspuation b^o})s^ ina\ be done 

Histologic examination of neoplasms of the skm is paiticulaili impoitant 
Whether oi not the cntiic lesion is excised foi stud\ depends somewhat on its 
charactci and location If on the face, and appealing to be a basal cell cai 
finoma cithei a portion oi all of it ma\ be lemoicd, picfenblj the entue tiimoi 
if it IS small It the lesion shows evidence of belonging to the melanoma gionp, 
it should be wideli excised and the entire specimen examined histologicalh 
While it IS impiactieal to lemo^e C'leij ne^ms encountered, it is usmlh thought 
best to examine in this manner those exposed to much initation In cases of 
diffuse neiiiofibiomatosis, or Yon Recklinghausen *s disease^ one should rcmo'^c 
tumoi tissue "With a gio'it deal of hcsitaucv as suigeij is followed In malignant 
trinsfomation in n lather hige numhci of instances 

Small tumors occiming in the moutli should ah^a^s be icmo\cd and 
examined histologicalh as mam of them show malignant change at an carh 
stage If the tumoi is laige, a poition of it should be iemo\ed for section 

liliciuscopic Stud'S of lesions occuiring on the cerMx uteii and in the 
endomctiium is alwa%s indicated whcio thoic is an} suspicion of malignance 
It was those tissues 'wlneh weic fiisl studied In Huge In the ease of biopsies 
of the eor\ix it is essential tint tlic block lie lCmo^ed so as to lepiescnt a piece 
of tissue peipendieulai to the mucosa A small bit of tissue eaielessh romo\ed 
often shows mam biZ7are and misleading micioscopic cliaiiges There aie mam 
pitfalls m the micioscopic dngiiosis of caih srpiamous cell carcinoma of the 
ceiMx, e\eii when great oaie is taken bi the suigeon in the icmo^al of the block 
riiicttagc is now one of oui most eommonh used diagnostic pioecdnics Theie 
IS no evidence at the piesont time that diagnostic cuieltagc is contiamdicatcd m 
nses of caicmoma of the uterine fundus It is the onh known method to make 
an aceuiatc diagnosis 

Bloodgood” pointed out tint hiops} in bone tiimois sliould be done onlj 
aftei c%en othei possible diagnostic means lias been exhausted, sucli as x i,m, 
Wassemann, icspouse to ladiation, etc Rapid })lnuging into the biopsi before 
careful clinical stud% of the case should be unrcsci^odlv condemned The diag 
nosis of some hone tumoi's, sucli as Ewing tumoi, multiple mseloma, and some 
cases of osteogenic sarcoma when based on lnstolog^ alone is extieineh difficult 
A pathologic diagnosis based on the lustologj plus the objective and subjective 
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clinical findings is much more reliable. Response to radiation as a diagnostic 
test is veiy valuable and is indicated particularly where such radiosensitive 
bone neoplasms, as Ewing tumor or multiple mj^eloma, are suspected. 

CLINICAL VALUE 

Biopsy as a diagnostic aid in other than neoplastic diseases is of distinct 
use in selected cases. Special instruments such as that proposed by EandalB 
have been advocated in cases of endometrial biopsies in which instance it is tin- 
necessaiy to give an3’^ anesthetic. >Such a common diagnosis as hyperplastic endo- 
metrium, which has recently been shown to be the result of excessive estrogenic 
hormone, may thus be made with veiy little inconvenience to the patient. 

The study of bone marrow microscopicallj’’ has been used particular!}^ dur- 
ing the past few j^ears. As in Ijie case of Ij^mph nodes, the most valuable prep- 
arations are obtained if special technic is used, including Zenker fixation and 
staining with Giemsa^s stain. Touch preparations such as advocated hy Donmc}" 
stained with double strengtli Giemsa make beautiful preparations and may, in 
certain instances be the sole means of making a diagnosis of such difficult entities 
as the so-called aleucemic leucemia and other blood dj^scrasias. This is not a 
formidable procedure and can be done without causing the patient an}^ great 
inconvenience. A Initton is removed from the sternum, touch preparations being 
made immediate!}’' from the undersurface. If there is sufficient tissue, paraffin 
sections can also be made from the bone marrow. This procedure is of value not 
only from the standpoint of leucemia but also in obscure cases of anemia. 

Small bits of tissue removed from the liver for microscopic examination 
frequently bring to light the true nature of some obscure cases of intrahepatic 
pathology. Such an examination is of particular value in such cases as 
hemochromatosis, early cirrhosis, etc. Gi’aham*'^^ took biopsies of the liver in 
patients operated upon for gallbladder disease, in order to determine the his- 
tologic changes in cases of chronic cholecystitis. 

The splenic puncture is a procedure which is of distinct value in selected 
cases where the underlying pathology is not readily detected in the clinical 
study. Such diseases or syndromes, as Gaucher’s disease, Banti’s disease and 
aleucemic leucemia. may be thus diagnosed where all other methods fall. 

Biopsies of skeletal muscle have been used recently in the detection of 
arteriolosclerosis in cases of hypertension and in suspected trichinosis. 

Besides its diagnostic value, the biopsy ma}^ funiish other important in- 
formation. The degree of differentiation of malignant tumors determined his- 
tologically is very valuable as regards prognosis. Certain histologic criteria may 
predict the radiosensitivity. ^Microscopic study of metastatic tumor may give 
a due as to the ])oint of origin. There is marked difference of opinion as regards 
the value of grading of tumors as proposed by Broders of the i^Iayo Olinic. 
Some believe that it has prognostic significance. 

^linute, clinical!}^ unsuspected areas of malignancy will be discovered only 
ii all surgical tissue be examined in the patholog}' laboratory. Such lesions as 
carduokl appendix, gastrointestinal tuberculosis, and abdominal Hodgkin’s 
disease may be discovered by the routine examination of the appendix. Micro- 
scopic iindings in the tonsils, characteristic of the prodromal stage of measles, 
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ha'se been described bj Waitbm and others These ^\ould not ha\e been dis 
co\eicd had it not been for routine tonsil examination An occasional clmicallj 
unsuspected mphosarcoina oi carcinoma ot the tonsil is also disclosed Mmiy 
other reasons can he named for i out me tissue examination, which is giaduall> 
being accepted as a pait of c\ci’> standaid hospital 

As pointed out by Zomansk> and otheis the sectioning and histologic exami* 
nation of pleural and ascitic fluids often ie\eals tumoi cells in eases of occult 
carcinoma The technic is simple and each fluid from a ease in which theie is 
suspicion of an existing tiimoi should he so studied 

That the populaiitj of the biopsj is gradually gaming giound is evidenced 
by the recent dc^elopmcnt of special instiiiments and methods of piocurmg 
tissue Hoffman® recently dc\ised a punch for the iemo\al of small bits of tissue 
from tumoi's foi micioscopic diagnosis Othcis® * haic desciibed then 
findings and the ad^ antages of obtaining tissue bj means of aspirations of sus 
pected tumoi maleiial This method is 'vcij simple and can bo done in ail's 
office without causing the patient am discomfoit It is particulailj applicable 
m cases of deep seated tumois The tcchnie consists of plunging a laige needle 
into the suspected tumoi mass, aftei liavnig fiist made a nick in the skin, and 
applj mg suction as the needle is felt to entei the tumoi The contents of the 
needle are then blown into a test tube of 10 pei cent foimalni and the tissue run 
thiougli as a regular section This method has been used m bieast tumors, bone 
tumois, suspicions piostatie neoplasms, and m some instances m lymph nodes 
It has also been used ni lung tumoi s, spleens, and deep seated muscle and fascia 
tumors 

It IS impoitant foi the pathologist to ha\e an aceinate knowledge of the 
clinical data in each case from which tissue is taken for studj Histologic 
changes must bo weighed in the balance, Lonsideimg such factois as age, sex 
length of illness, etc 

CO'^CLUSIONS 

1 The biopsy is now lecognizcd as a standaid diagnostic pioeednre 

2 Close cooperation between tlic snigcon and pathologist is essential to 
aeeuiate diagnosis 

3 Routine histologic examination of fill surgical tissues is an essential re 
quircment of C'lerj standaid hospital 

4 The biopsy should m c'lcrj instance be pieccdcd by a thoiough clinical 
studj 

5 RceentI) developed methods of doing biopsies arc renewed 
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3:)O10S CA1j(UU.M NICIJTKAIAZIC THYKOXINli)?^' 


0. Ai.t:xANni:u llKiiLWin, Wu'UITa, Kans, 


XV/IJlliK io{liiu> (IcficicMiey is rcj^artkd by most goitor sttuionts ns iho csson- 
tial ouuso of omUonio goiter, tlm oontiMition tliDt a positive i'aelor is 
necessaiy for the (levclopmeiit of »j:oiter is more ami move reeo'jnizcd* 

Keeewt expevimeulnl worU of Taimbe,* lleihvijr,- Tliompson,^ and Iteming-' 
ton and von Kohut/.^ have established the faet tlmt an excessive intake of 
calcium is a powerful goitrogenic agent. Ily giving a diet rich in calcitmi and, 
at the same time, coutniuiug difi’erent amounts of iodine, 1’' was able to produce 
in wliite rats ]>areneliYmatons and eolloid goiters. 

The part that calcium plays in goiter development is not understood. 
There is the po.s.sihility, as Jfarine*^ believes, that it acts by jjentralizjjjg 
tUyeoxinc, that is, by creating a relative insuflieieney of iodine. Zondek and 
Keiter* observed in tadimlcs which were kept in a 1:15 million dilution of 
thyroxine a precipitate metamorphosis as first described by Oudernatsch.® 
Hy increasing the calcium content of the water, Zondek and Heiter saw the 
thyroxine efieet getting u'eaker and u-eaker, until finally, udicn tlie 400 c.c. of 
water contained 0.4 gm. of caleium ehloride and 0.02 mg. of thyroxine, the 
tadpoles developed more slowly and grew faster than the controls. Calcium 
in high dose, in their experiments, reversed the thyroxine elTcid and brought 
about changes us observed after feeding t hymns substance. 

These results, if confirmed, would indeed otVer a simple biochemical eX' 
planation of the goitrogenic, effect of calcium, (loiters caused by an excessive 
intake of calcium could then be regarded as worlc byimrtrophy of the thyroid 
in response to u relative iodine deficiency. 

Since the photographs which accompany Zondek ami Heitor's article do 
not show a definite influence of calcium on the thyroxine effect, a rc]>etition 
of these experiments seemed indicated. Three hundred larvae of a common 
toad were used in my stxidy on which this paper is based. All tadpoles wore 
obtained from a si)igle i)Ool and were equal in size and stage of development. 
They had no extremities and the tail was large, fanliUe. One hundred tad- 
poles served as controls and were placed in 11,000 e.c. of city water. The sec- 
ond group of 100 were kept in 0,000 c.e. of water eontaiuing 0.2 mg. of thy- 
roxine, and tlie tlnrd lot was placed in the same amount of watm* witlj thy- 
roxine, hnl with an addition of 4 gm. of calcium chloride. The food was the 
same for all throe groups and consisted of ground meat and wlieat gluten. 

Kepresentativo spocimen.s of each group, at tlje end of the experiment, 
are showii in Fig. 1. While after five days the controls still had nil the ehnrnc- 

•Frem Uit* TJf'p.'irtmrnt of ratliplotr}* of St. Ft*rtaf5.<» 
nccclvcU for paWlcntlon, Septrmber 28, 1S>35. 
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teristics of tadpoles, the inetaiuorphosis of the animals in the second and third 
groujDs was almost completed. It is evident that the th 3 n‘Oxine effect was not 
altered in the least the addition of calcium. Also the decrease in size was 



Fig. 1. — Representative specimens of the three experimental groups, killed at the end 
of the feeding period. First row: Controls. Second row: Tli>Toxine group. Third row: Tliy- 
roxlne-calcium group. No difference is noticed between the second and third group. 


the same whether calcium was added to the thyroxine or not. TJie average 
weight of the controls, at the end of the feeding period, was SOO mg., that of 
the thyroxine group 343 mg., and that of tlie thyroxine calcium group 335 mg. 
Added calcium did not lessen the toxicity of thyroxine. While of the con- 











ADMINISTRATION OF EPINEPHRINE BY INHALATION^ 


Jamks B. Gi? and Albert H. Rowe, JLD., Oakland, Calif. 


O P ALL dni<>s winch have hcen used for the relief of asthnialie paroxysms, 
epinephrine remains supreme. Its use in this field has been principally 
confined to administration by hypodermic injection. Recent investigations by 
the authoi*s,^ however, have demonstrated the feasibility of obtaining comparable, 
and in many instances superior, results by inJialation, Success with the latter 
method is dependent on two factors : first, the use of a stronger epinephrine solu- 
tion, preferably a 1 :100 dilution, and second, an atomizer capable of delivering 
a fine vapor -like spray. 

For nebnlization of the 1:100 solution, the majority of the available atomiz- 
ers were found to be unsuitable, eitlicr because of the presence of metal parts 



Fifr. 1. — Hand atomizei for administration of 1:100 epin^phiine solution by inhalation. 


wilieli oxidize tlie epineplirine, or because of certain features of design, or tlie 
unevenness of tlie delivered spray. The instrument. Pig. 1, finally designed was 
so constructed that satisfactory nebulization could be obtained with but eight or 
ten drops of solution, a feature desirable in that it conserves the drug by 
minimizing the amount of the solution exposed to oxidation. Furthermore an 
inverted moat was incorporated into the instrument to prevent spilling during 
use, for in the earlier trials several patients accidentally swallowed some of tlie 
solution and suffered severe abdominal pain as a result. An ordinary rubber 
luilb furnishes the air pressure for nebulization. 

The method of using the atomizer is quite simple but requires, nevertheless, 
a modicum of coordination which occasional patients find difficult to acquire. 
The nozzle of the atomizer is placed just within the open mouth, and the patient 
inhales deeply Avhile creating a spray. Tlic amount of inhalation necessary for 
relief varies for each patient and depends not only on the severity of the symp- 
toms, but also on the manner in Avhich the atomizer is manipulated. There is a 
v'ide margin of tolerance lieforc any unusual reactions occui. Hon ever, until 
familiar with the procedure, the patient is advised to proceed slowly, allowing 
one to tAvo minutes to elapse between every five or si.v deep inhalations. 

•Beccived for publication, October 1, 1935. 
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For use •vAith eluMreu unalilc lo cooperate in the use of tlie hand atomizer, 
a special appaiatus ’^Aas devised. This includes first of all, a mask designed to 



Fip. 2 — VtonOzer and metal face ma«!L for inhalation of adienilm bv infants and childisn 



p-jg } — Tlie poitablo an comprc's-sioi, ma'^k and atomixer for prolonged administration of 
adrtnalm b> iniiatatlon 

fit the iacc, covering tlic nose and mouth. An atomizer of .somcuhat diffeicnl 
external design fits into the handle vith the nozzle piojecting into the mask and 
directed tonard its closed end. Air pressure nia\ then he furnished citlier hy 
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the rubber Inilb, Fi^. 2, or by a small motor-driven pump, Fig. 3. With either 
of these instruments, a large volume of vapor may he maintained in the mask 
while being held over tlic face of llic paiicnt. Its advantages with small chil- 
dren are obvious, and in actual practice, it is an easy matter to administer satis- 
factorily the solution to small noncooperative patients. The motor apparatus is 
extremely usetul in sevei’e attacks, when medication is needed at frequent inter- 
vals. If also fulfills a need in adults when nursing care is not available, and 
the paiicnt is so weakened by asthmatic distress that the exertion of using the 
hand bulb is exhausting. The time of exposure with the mask apparatus varies 
as with the hand instrument, depending principall.y, however, on the severity of 
symptoms. Fifteen seconds is the minimum exposure but as much as three 
minutes liavc been used in a single exposure, without unusual symptoms of 
toxicity. In general, less than a minute usually suffices for a single treatment. 

Tiic results obtained by the inhalation procedure have been almost uni- 
formly suecessful. Failure to obtain initial relief is usualty due to improper 
manipulation of the atomizer or to poorly eonstimcted instruments. Three hun- 
div'rl and fifty individuals of all ages, from eleven months to eighty jmars, have 
i.M Uc^.Tj instructed in the use of this inhalation technic. Attacks of all grades 
s. it; vr* been treated. >Severe paroxysms require more prolonged ei- 

t.TMt's intermittently for a period of fifteen to thirty minutes before 
vv]ii ' 1 MM.’ba d In these instances, however, the decreased tidal air prevents 
inhai.it ..n ..r .n, .jnount of the drug sufficient to give relief in the usual time. 
The hi 1 1 tuitUfi- ill such cases is the administration of hj^podermic epinephrine 
to obt./m iniiijij if Lixation. This is followed b}" the use of the inhalation pro- 
cedure it]\ i ]< ii( ifig the least suggestion of a retuim of sj^mptoms. 

Wn^! t)i( t>atienl, the physiologic effect occurs more rapidly after 

inhalaliem nf tlu 1 K^O solution than with hypodermic injection; rarely is it any 
slower. Inlialatitm is infrcf|iiently accompanied by any of the disagreeable side 
elTocts of subcutaneously administered epinephrine. So satisfactory have been 
the results obtained, that the authors feel the inhalation procedure may well sup- 
plant in many instances, at least, the use of epinephrine subcutaneously. 
Furtliermore its superiority to tlie numerous proprietary remedies administered 
by inhalation should allow the medical profession to combat more adequatel}’* the 
widespread use of these nostrums. 
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pRomjCTioN or tht: basophilia or the grais^ules or the 
POIA^ rORPHONUCLEAR NEUTROPHILIC LEUCOCYTES IN 
EXPERIMENTAL INFECTION OF THE RAT* 


SisciR M FrvNcis Xamih O'RETLi.’i, RSIM ^IS, A^n Aubor, Mich 


TN CERTAIN infections in man, tlic granules of the poh moi phomiclear ncntio 
philic leucoc^tcs l^a^e a greatei affinit\ foi mefinlene !)luc than ha\(i noimal 
ncutrophilcs Tins basophilia of the gi anules appears to be a definite indication 
of infection, but it maj be seen in other blood conditions and also follow \ raj 
therapy Certain pioblcms lolatmg to the onset of the clnngc of the staining 
character of the giannics, the dmation, i elation to the t'spcs of infecting organ 
ism, and the appearance of the phenomenon m tlie blood of oiganisms other 
than man are of interest 

Cesans DemeP was the fiist to describe the difference m staining qmlit) 
and increased gianulation of the poh morphonucleir nentioplnles 

IMommsen,’' Gloor/ and others hare demonstrated the picsenec of these 
deeply staining “toxic” gi anules in lobar pneumonia i\Iommson used a buf- 
fered solution of pn 5 4 with Giemsa’s stain to demonstrate the piesence of these 
granules He tcimcd them “pathologic” oi “toxic” gi anules 

Matis* belieaed Mommsen's granules to he identical with those dcsenhed b> 
Naegeli as “toxic” or “toxic infectious” granules 

Rosenthal and Sutio^ noted two kinds of granules small gi anules and large 
granules They found the small ones nr mild infection and during convalescence, 
and the larger “toxic” gi anules in sea ore infection Thej believe these patho 
logic cvtoplasmic alterations (“toxic granules”) are a \aluahle aid in the diag 
nosis and prognosis of pneumonia 

From a studj of cjtoplasmic changes in the peiipheial neutrophiles, 
Meranze, hlendell, and I^Ieranzc® found “toxie” changes m pneumonia, pen 
tonitis, bactenemias, and septicemias, gcneialiycd tjpes of infection In localized 
infections and noninfectious diseases, the neutrophilic leueocjtes did not mam 
fest these changes 

Sutro’ found the presence of “toxic” granules a constant factor in general 
ized infection, Spaeth* believed that the c^topldsmlc changes depend on the 
virulence of the infecting organism, Fitzhugh^ used the basophilia of the eyto 
plasmic granulation of the neutrophilic scries of Icucocjtcs os a criterion of the 
age of the neutrophiles 

The present studj rvas undei taken to produce these c 3 toplasmic changes m 
the poljmoi phomiclear neutrophilic Icucocjtcs of the peripheral blood of the 
rat The points considered in the experiment w ere AYlien do the changes ap 
pear? Ho they appear m the older (multilobcd) forms or in the younger 

•From the Department of Zoology and the Thomas Henrj Simpson Memorial Institate for 
Medical Research of the UnlversUy of Michigan 

Received for puhllcation October 2 1935 
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(^‘band forms’^) ? Uow long do tiie clianges jioi-Hist ? Do all the polymorphonu- 
clear nentro])hilGS sliow these changes? 

Materials and J/cf/zods.— Eighteen young albino rats were used for this ex- 
periment. Tliey were given the regular diet consisting of grain, cereals, lettuce, 
and pantry scraps. 

Twenty-four-hour growths of ^taphylococcii^i aurens and Bircptococms he- 
inohjticiis were the infeetijig oi*gainsnis. Hlaphylococcus anrens grown on blood 
agar was used for Grouj) Tins organism was also used for those experi- 

ments in which the effect of killed bacteria was demonstrated. Tiie doses of the 
organism suspended in pliysiologic salt solution varied from 0.5 e.c. to 4.0 c.c. 
Tlie solution contaiiwd approximately 150 billion bacteria per cubic centimeter. 
T])c injections were given intraperitoneally, except the doses given for reinfec- 
tion of Group I, which were given subcutaneously. 

Tai3li: 1 
Gnouc 1 

Afied six weeks 

Infecting organism, StayhylocuccUii aiirnis 
Pliiee of injection, intraperitoncal 
Pkicc of reinjection, subcutaneous 


1 

DAY OF IXFEC- 

TlOX 

DOSE j 

1 

cnnCEXTAGES OF (a) i'OLV.WOnrJlUNlJfLEAK DEacOCYTES, 
(B) XEUTnOPUIEES SHOAVIXG BASOPHlEir GKANULKS 

1 AXISIAL A 1 

1 AXIMAE 

B 

1 XOR>rAL AKIMAb 

i 


(n) 

(b) 

I GO (b) i 

(a) 

(b) 


0.5 c.c.f 

]() 

0 

t 21 

0 ! 

17.5 

0 

2 


49 

0 

i 43 

0 

20.0 

0 

3 


33 

0 

1 25 

0 

15.0 

0 

4 


22 

0 

! 21 

0 

21.0 

0 

5 


31 

0 

1 15 

0 

39.0 

0 

Of 

1.0 c.c. 

! 30 

0 

1 28 

0 

10.0 

0 

7 


! 2S 

0 

1 19 

0 

22.0 

0 

S 


■ 17 

0 

1 21 

0 

23.0 

0 


•Day of injection. 

TDay of reinjection. 

fl c.c. contains approximately l^O billion bacteria. 


TaUu: it 


Giioup 11 

Aged six weeks 

Infecting, organism, Streptococcus Itcmolyticxis 
Place of injection, intraperitoneal 


1 

DAY OF IKFF.C- 1 
TIOX 1 

DOSE 

PF.BCKNTAGES OF (a) POI.YMOKPilOXUC 
(b) XEETBOPIIIbES SHOWIXG BASOPJ 

1 AXIifAD A j 

1 aximal b j 


i 

1 (a) 

(b) 

1 in) 

(b) 

1^ 

! L5 c.c.t 

20..-; 

0 

! 21.0 

0 

2 

j 

i 37.0 

0 

4S.0 

0 

3 


! 19.0 

0 

23.5 

0 

4 


i IS.O 

0 

25.i) 

0 

5t 

1.5 c.c.* 

1 23.0 

0 

17.0 

0 

0 


22.5 

0 1 

25.0 

0 

7 


21.0 

0 1 

IG.O 

0 


XORSfAL ANIMAT, 


(a) 

18.5 

22J) 

n».o 

15.0 

22.0 

15.0 

12.0 


(h) 

0 

0 

0 

0 

0 

0 

0 


•Day of injection. 
tDay of reinjection. 

tl c.c. contains approximately ino billion bacteria. 


See data in Tables I to V. 
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TaBIE tii 
(jiOll III 


Vged five inontU«^ 

Infecting organism, Streptofoccus hemolyfints 
Phcc of inicction, intr'ipentoneil 


PA\ OP INFFC ! 
TION 

I)OSF 1 

llPChSTAGES 01 (A) POhr MORPHONL CLEAR LEUCOCYTES, 

j ( b) N FUTrOPniLES snow IMG b vsopiiu ic granules 

1 AMMU 

A 

( ANIMAL B 

s or MAT 

ANIMAT 



! 

(h) 

(H) 

(h) 

ta) 

(h) 

1* 

2 *5 c c 

t 17 5 

0 

22 

0 

21 

0 

2 


1 40 n 

0 

0 

0 

15 

0 

->1 

25 cc 

j 22 5 

0 1 

2( 

0 i 

24 

0 

4 


1 28 0 

0 j 

1( 

0 ! 

17 

0 

5 


1 2 > 5 

0 


0 : 

1 

0 

6 ! 


17 0 

1 

22 

0 1 

19 

0 


♦Daj et injection 
tDay of reinjection 

t 62 per cent consisted of 14 per cent young: cells ( band forms ) or all the joung cells 
nnd 48 per cent of tlte oldct (multilobe 1 ) forms 

86 per cent consisted of It per cent younv, cells ( band forms ) or all the jotmi;, 
telK md pei cent of the ol Icr (muUilobed) fonns 

Iaiii e IV 
GiOUl IV 


Aged hte months 

Infecting organism Sfnjiftv?ococcJ^5 oi/rcK<f 
Plfirc of in-)Pctjon jntr ij eritone il 


lAY 01 INPEC 
TION 

1 

I POSF 

1 PFirENTAOES OP (a) P0L\ JIORPUOS OCLEAP lEUCOCTTFS, 
ffi) NFUTFOPniLES SHOWING BASOPHILIC GRANULES 

1 ALIMAI A 1 

j ALIMAI 

» 

\ NORMAT 

ANIMAI 



(0 

(b) 

(a) 

(b) 

(a) 

(b) 

1* 

2 5 c e 

17 

0 

170 

0 

10 0 

0 

2t 1 

2 5 c c j 

40 

0 

1 ‘’8 5 

0 

1 24 0 

0 

3t ! 

2 5 c c 


G2t 

1 20 0 

14 

1 16 0 

0 

4 


54 

sot 

1 28 0 

23 

1 18 5 

0 

5 


; 32 

0 

210 

~0 

16 0 

0 

0 




24 0 

0 

i 12 0 

0 


Tho bone marron of Anim'il A did not show anv basophilic granules on. the fourth daj of 
infection 


•Daj of injection 
‘•D i> of reinjection 

Jb 2 per cent consisted of 14 pei cent >oune celts ( band forms ) or all the lonne ceils 
ind IS per cent of the oUhi (nuiItUobed) foims 

86 per cent consisted of II per cent jeun^ cells ( band forms ) or all the ^oiing 
cells and 72 per cent of the oiler (mnUilobed) forms 

Blood films Mere made diiK The hlood was taheii fiom the tip of the tail, 
spjcad on No 1 covei glasses, and stained vith Wiight's stain hj the following 
slighth modified method The concentiated solution vas diluted at the end of 
one minute iceoulnig to the usual technic hut aftei dilution luth uatei, tho mix 
tint was allowed to stand foi ten minutes Biillnnt cicsal blue stain w is also 
used to insme a closei ohseasation of duinges m stiuung of the ncuttophiles 
Two huiidied lcucoc\tcs wcic counted to detcimmc the peicentage of poh 
moiphonnclear neutrophilic leucocytes present, and one hundred neutiophiles 
avcie counted to obtain the pcieentage of cells showing changes in staining re 
action 

The bone maiiow was studied In niikmg impiessions of the maiiow of the 
libs, sternum, and fcmni on coiei glasses b> the abklatsch oi touch method and„«^^ 
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stained vcith Wright stain by the usual teclinic. Serum suspension films were 
also made and stained in the same waj^ 

Table V 
Group V 


Aged twelve weeks 

Jnfecting organism, Staphylococcus aureus 
Place of injection, intraperitoncal 


PAY OF INFEC- 
TION 

1 

POSE 1 

PERCENTAGES OF (A) FOrAMOKPHONUCLEAR LEUCOCYTES, 
(b) neutrophiles showing basophilic GRANULES 

ANIMAL 

A*^ 1 

1 ANIMAL Bf 1 

1 NORMAL ANIMAL 


1 

(a) 

(K 

(a) 

(b) 

(a) 

(b) 


4.0 c.c. i 



22 


16.5 

0 

2* 

4.0 c.c. 

49 


36 


22.0 

0 

O 



88t 

31 


25.0 

0 

4 




27 

0 i 

•as.o 

0 


The bone marrow of Animal A showed heavy basophilic granules on the third day of in- 
fection. 


•Day of injection. 

••Animal A was injected with living organisms. 

tAnimal B was injected 'with dead organisms. 

tSfi per cent consisted of 12 per cent young- colls (‘‘band forms") and 70 per cent older 
(multilobed forms). 

The 12 young cells and 52 per cent of the older forms contained many basophilic 
granules and the ivmaining 2i per cent contained fewer granules with an affinity for methylene 
blue. 


DISCUSSION 

Tile data show that Staphylococcus aureus and Streptococcus hcmolytictis 
produce similar results when injected into the rat. With both these organisms, 
there is an early increase in the number of polymorphonuclear neutrophilic leu- 
cocytes, but both fail to maintain this increase for any considerable length of 
time. A second injection of either streptococcus or staphylococcus given after 
the animal has recovered from a previous injection of that organism produces 
only a slight increase in the number of neutrophiles. 

In Groups I, II, and III a single injection did not produce an appreciable 
basophilia of the granules. A second dose given after the effects of the first dose 
had worn off did not produce basophilia of the granules of the poljymorphonu- 
clear neutrophilic leucocytes. 

Injections given on successive days witli Groups IV and V were followed 
hy staining changes in the polymorphonuclear neutrophiles (basophilia of the 
granules). With Group IV, hoAvever, the basophilia of the neutrophiles was 
found only in the peripheral blood, while with Group V the change extended 
to the hone marrow.^ This change appeared twenty-four hours after the second 
successive injection and peiysisted for fort3'-eight hours. All the young forms 
(“band forms’^ showed the change in the staining hut this was not true of 
all the older (multilobed) forms. At no time during the infection did all the 
neutrophiles show basophilia of the granules. 

There was no basophilia of the granules of the neutrophiles of the blood of 
the rats injected with dead bacteria. 

•It req,u^rcd larger doses and a more virulent organism to produce the change In the 
bone marrow. 
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«;UMMAUA AND CONCI USION 

Rats leact similaih to Staphylococcus aureus and Sf) cpiococcus hcnwlyticus 
sho^^mg: Tn mcieisc m the mimhei of poiymoxpliomiclcTi neiitiophilic leu 
eocjtes They reco\ci lapidh fiom infection and show i iehti\c “immunity ” 
to the infecting oiganism In faihuc to respond to a second dose after haMng re 
co^eied fiom a prcMous dose of the paiticular oiganism It is neeossarj to give 
largci doses at shoit intoiials (snccessuc da>s) to produce basophilia of the 
granules of the nentiophiles of the peripheral hlood Laigei doses of a moie 
Miulent oiganism aic necessarj to pioducc staining clianges in the bone man on 
All the Aoung poh moiphonueleai cells ('‘staff foims”), hut not all the older 
(multilobed) forms show basophilia of the granules Han> of the neutrophiles 
ha\c laige " toxic giamdcs, while the basophilic granules of some of the re 
maining neutrophiles wcie scanty and inteispcrscd among the neutrophilic 
gianules 

It maj be concluded that basophilia of the gianules of the pohmoiphonu 
eleai ncutiophilic Icuuocj^tes maj be produced experiment allj m rats that the 
infection must he sustained for at least forty eight houis to produce this change, 
that the change ocems in both the younger (“band foims”) and the oldei 
(multilobed) forms, that basophilia of the granules of the peiipheial hlood pei 
sists foi foita eight liouis from the time the change appeals, and that laiger 
doses, capable of oiereoming the icsistance of the rat, are ncccssai> to bung 
about a gi eater affinitj for methjiene lilue stain in the Aoungci cells in the bone 
maiiow 
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THE BLOOD SUGAR LEVEL AFTER PROLONGED CARBOHYDRATE 

FEEDING^ 


]\r. Caroline Hrubetz, New York, N. Y. 


M any hold that a inajov contributing cause of Imman diabetes is an intem- 
perance in carbohydrate consumption.^’' In sharp contradistinction with 
man, idiopathic diabetes in domestic animals is almost unknown, and the only 
practical means by which experimental diabetes, which can be said to resemble 
diabetes mellitns, has been induced in the lower forms, involves some form of 
injury to the pancreas or, more precisely, to the islets. 

Several years ago a research involving these and other problems was started 
in this laboratory upon rats in Avhich the animals were fed the usual stock diet 
plus 25 per cent sucrose. 

This research has progressed now to the point where four generations have 
been born and raised to maturity upon this diet. There lias been no indication 
of idiopathic diabetes and but one ease of marked obesity. A detailed study of 
the blood sugar cliaracteristics follows. 

Twenty-eight rats at the age of 100 days were placed upon the normal diet 
])lus 25 per cent sucrose. Blood sugars were taken at intervals over a period of 
nineteen months, after which time it was no longer possilile to obtain samples by 
the usual method. From these original 28 rats, four generations of offspring 
have been and are being followed, each generation being bled as early as size of 
the animal permitted. Because of other Avork on hand, it Avas not ahvays possible 
to make these tests at any specified age; lienee, the variations in the time in- 
tervals of the various tables. The Somogyi microblood sugar method® has been 
used throughout the research. Tables I to VI summarize the re.sults so far ob- 
tained. 

Table I 

OniGiNAL Animals 



NO. OF 
animals 

TIME ON nifill 

SlTiAR DIET 

BROOD SUGAR 

LEVEL 



.50 

Controls 

108 mg. 



28 

17 (lays 

123 mg. 



28 

24 (lays 

124 mg. 



28 

34 (lays 

120 mg. 



28 

110 days 

107 mg. 

— - 


During the first month on high carbohydrate, tlie animals shoAved an ele- 
vated blood sugar. After 110 days the blood sugar had reached normal and re- 
mained so throughout the 600 days they AA'cre obseiwcd. 

the Department of rhyi^ioIop>% Collppe of Phy.^^IcInns and SiirRoonf?. Columbia 
Univwity in the City of New York. 

Received for publication, Ootober 2. IPS.*}. 
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irruBrr? blood sucvr lhil 
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Se%en animals bled at 94 dijs of age showed a high sugai le^el but sub 
sequent obsei\ations eairicd on thiough 500 da'^s weie all normal 

AH second geneiation animals showed noimal blood sugai levels at the time 
of obseiiation and thioiighout the 575 dajs obseixed 

Tuoe U 


Fu ST Ginh \noN 


NO 01 

TiMv ON ineii 

moon sEeu 

ANIWAI S 

SI. CAP in FT 

IF\H 

50 

Controls 

108 nig 

7 

‘>4 

122 mg 

2 

150 

102 mg 

41 

200 fHjs 

100 mg 


IabiIu III 



&FCONTI GeNHATION 


NO Ol 

TIME ON inni 

moon SI TAT 

AMMMS 

segaf i>irT 

I El FI 

j() 

Controls 

102 mg 

{ 

SI (l-us 

108 mg 


220 <la^s 

100 nig 


T\rtc 11 



liin ji Genu AiiON 


NO Ot 

timf ON iueu 

m OOI> SI TAF 

ANIMNI^S 

SUGAT aiET 

EEVFI 

50 

Controls 

10*1 mg 

17 

l^S 

102 mg 

12 

240 

107 mg 


Tvrle V 



FOUi Tit Genff vtion 


NO Of 

TutF ON nirii 

moon sijovr 

AMlt US 

survr aiFT 

inn 

50 

Controls 

10** mg 

1 

SO (It^s 

02 mg 

7 

120 

110 mg 

7 

1 0 

102 mg 


All thnd gentiation animals showed noimal blood sugai leadings through 
out the 500 dns the^ weie obseiied 

The first two leadings taken on the foiutli genoiition sliow a coiisidenhle 
deviation fiom each othei It is possible that these lepicsont the cxtieme a ana 
tions for the animals The thnd and last obser\ation made showed noimal 
siigai lc\cl 

Two % cars after this e\peiiment was liegun, the question arose as to whether 
01 not the initial rise in the blood siigai Icscl ns obsened with the ongmal rats 
could be duplicated Consequenth 12 ints about 90 da^s of age woio placed on 
the high sugar diet 
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tablk vr 


NO. OF 

ANIMM.S 

TIME ON HIGH 

SUGAR DIET 

BLOOD SUGAR 

LEVEL 

50 

Controls 

103 mg. 

12 

14 days 

110 mg. 

12 

40 days 

108 mg. 

12 

55 days 

100 mg. 


It will be seen that these rats, as did the original ones, sliowed an elevated 
blood sugar, the first few weeks after Avhicli time it returned to the normal level 

DISCUSSION 

As has been shovTi, we have no evidence, so far, of any over-fatiguing of 
sugar tolerance. What is of interest to us is the initially high blood sugar fol- 
lowing the administration of a liigh carboh^^drate diet. In both eases, this high 
level returned to the normal and remained so throughout the periods observed. 
Just what mechanism is involved in tliis process of return to normal of the blood 
sugar level we are at present unable to say, A few of the animals showed some 
increased weight, but with the exception of one animal, this has not seemed 
significant. The question of increased liver storage as well as of increased 
metabolic rate might ])e considered. This colony is being continued with the 
hope that light may be tlirown upon some, at least, of the various factors in- 
volved. 
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THE EBLATION OF TEE N0NFILA:\IBNT AND FILAIMENT COUNTS 
DUEING EXCITEMENT* 


H li ICAfz, PhD, and h B Nice, PiiD, Coiumuus Ouio 


A VAKIETY of conditions ina\ cause a deflection of the nonfiLiiincnt and 
fllanient neuti oplnle counts Dan/er (1930) ol)ser\ed that the dcBtiuchon 
and absoiption of various tissues m^no is follo\\ed In a deflection of the count 
to the left He states *'E\tensnc destiuction of tissues in m\o, fiom whate\ei 
cause, results in the libeiation into the Hood stream of substances nhich stimu 
late the leucopoietie ocntcis ” ICat? and Nice (1934) in their stud^ of the 
chemical and c^tologIe changes in the blood duiing excited states found a rapid 
breakdown of tissue products during states of anger, feai, and pain This was 
manifested In an mcieasc in the nitiogenous constituents of the blood during 
these states and ^vas accompanied hi emotional leucopenui m the rahbit Ke 
coiei> to the noimal ncntroplnlc lc\el took place ivithin fiftj oi sixtj minutes 
after the excited peiiod 

In this imestigation, i\e haic studied the effect of the pioduets of tissue 
bieakdoun during excitement upon tlic hone man on actnitj as shown bv the 
numbei of nen neutiophiies set fiec into the blood sticam, the cause of the 
emotional Icucopenia m our rabbits, and the effect of excitement upon the rela 
tion of the numhei of the nonfilament to tlie filament cells 

Proced}t7C — Healthj adult lahbits uhich wcic accustomed to being handled 
Mere used in these experiments A diop of blood iias obtained b> puncturing an 
ear \em and coiei slip smeais uerc made and stained uith Wright’s stain 
The noimal nonfilament and filament counts ueie obtained at two consecu 
ti\e thirti minute mlciials, aftci which the animal was excited h^ the method 
picMouslj dcsciihcd from this laboiaton Blood smeais weie made immediately 
following the excitement and thut^ and sixt^ minutes, lespectivclj, after this 
period One bundled neutrophilcs wcie enumerated in each count 

We ha^c followed the Failed St Clair, and Reisingci (1930) modification 
of the Cooke and Ponder method in making these counts In this modification 
the neutiophiies arc divided into two groups nonfilameiit (>oung cells) and 
filament (old cells) In the >oung neutrophilcs, the nucleus is unsegmented, 
while in the filament gioup, fine threads of chromatin material connect two oi 
more segments of the nucleus We adhered closelj to the dictum of Ponder, “If 
there IS any band of nuclear matciial connecting the different paits of a nucleus, 
that nucleus foi the purpose of a count cannot be said to be divided ” 

RESULTS 

Table I shows the tiend of the nonfilament count before, during, and after 
excitement These counts averaged 20 8 in the first noimal, 20 5 m the second, 

•Prom the Uepartment of Ph>siology The Ohio State Unlverslt> 
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, ! >, Tf ‘/yt h; ■'' < 'u'v/l *>' rs:'''--. Ir r rr-.'.' 

!/;('/ #;/ ; /' /. 7‘ ilft. V' ^}. f.r.'] I'-, "rn ^ rr. :-.r-irc-i 

t, uhV' 'i < i <'i> r- ^-^- 2 - 

'Ir,^ / /'' /l‘ ' ';('// fh-‘ i} “ '*1^' s.i'jrn'i^r of rurS'j."'-; t :« :: - 

fiUmi'iii r iio‘ ;>iff'>f/} /iurhi'/ (MinnmU iJnrir.ir tn-- fn^ra -.he 

///'/(/ /i )(i(' (■■ «!'// Tridi'rs;tin" that exehiniem doe^ 


Uhi fiffi/lil"' III! hiilii< of iKJOf Tnarro^r aetirilv. nor ^eeo^e^J 
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A SDIPLL TREATMENT FOR PSORIASIS^ 


.TosrpH Ivuvrivv, Jr , M D , Augl'sTi, Gv 


P SORIASIS IS a disease of lml^no^^n etiology It has no paiticidai lelation 
to age, se\, eoloi, laee, iioi diet It is not tiansmitted b^ the closest familj 
contacts It is not heieditan One hnutlied jeais ago, as “scalj tettei,’^ it 
had an c\tcnsue iihai macojie<i Recent cuiatne agents }m^e been songht in 
sahaisan, colloidal gold, intiarnnstulai injections ot the patient s o\mi blood, 
sex hoi moms, t^phold \aeenie and chanlmoogia oil Cause and eftect aic 
lonfuscd m the studi of jisouasis In the so called ‘ spontaneous ernes,” asso 
elated with bed lest, letoieii fiom othei diseases, \aeations, change of diet 
A toinnionh obsei\ed tact in the South couceiniug this disease is that 
it gdieidlh deals uji to some extent in tin summci sun This led the authoi 
to the Inpothcsis tiiat it might be cured ^\lth Mostuol A tiial test s\as made 
of the Inpothesis A pitient \Mtli a case of ton reals’ standing, eontimioiis 
dm at ion, uas put on a i out me tieatment of Mostciol h\o gelatin cipsides 
eontainnig 3 minims each of lialuei oil \Mtli Mosteiol, daih ^Vithm sixt> 
da\s fiom the beginmng of the test, the skin of tins patient uas entiielj deal 
Two selected eases woic then tested one, a nuise at the Un^^clslt^ Hos 
pitai, the othci, a coloicd female patient fiom the Dcimatological Chnie of the 
Unix ersatz The two cases weic adnniabk lot the test The first was of onlx 
three xxeeks diuation, the second had run a com so of thutx scats 

The fiixt case was that of a 'voung, well nourished white gui who had 
iccentlx enteicd tlie musing class of the Hospital About thicc weeks bcfoic 
oiu test began, she had ”biokou out” with a sexeic psoiiasis, showing the 
t3pKal lesions on aims, legs, and back, with exen a fex\ scah patches on hei 
foiehead She was put on xiostciol, two capsules poi dux This xxas continued 
fiom Fcbiuarx 11 thiough ^laidi and the catlx pait of April, but her condition 
did not matcnalh impioxc Hci aims xxeie so spotted that she had to he put 
to night dut-s in the xxards Por the fiist month and a half she h.id no othei 
tieatment than the xiostciol Eatei she tiied saiions standaid saUos and pat 
ented ointments She did not impiove 

In iita\ (20, IDS'}) the xiosterol tieatment was incicascd to a massne dose 
of ten capsules pei dax foi ton dajs At 2,000 units of xitamm E pci capsule, 
this xxould gixe a total of 200 000 units foi the peiiod A ten dax rest peiiod 
was mtcipolatcd and the massuc dose repeated on June 11 Impioxcmcnt has 
been sloxx, but noxx she has onh a fexx small meonspteuous patches on tlie 
elbows and a few spots on hei legs ‘Mamtainance doses” of txxo capsules per 
dax aie being continued 

The second case was that of a coloied female, aged foitx nine xears She 
has had the disease, accoidmg to her own statement, foi “thirtx xcais ” She 

'♦Fiom the Unixer'^iti of GPoreJa School of ifcdifiiv’ 

ReeHxPrl for publication October 20 I'lX 
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THE CAUSE AND SIGNIFICANCE OF THE ELECTRONEGATIVITY 
OF ACTWE LIVING TISSUE^* 


W. E. Burge, 0. S. Orth, H. W. Neild, R. Krouse, and G. C. Wickwire, . 

Urbana, III.. 

I NJURY to any part of the organism initiates chemical changes which render 
the injured portion electronegative to the uninjured. Activity lilcewise 
initiates chemical changes which cause the active portion to become electronega- 
tive to the inactive. The active and injured area corresponds to the negative 
pole and the inactive and sound part to the positive pole of a battery, and if 
these two parts or poles be connected an electric current will flow just as is the 
case when the poles of a battery are connected. Chemical change is the cause 
of the electric current from a battery, and it is undoubtedly the cause of the 
action and demarcation currents in Indng tissue. 

ELECTRONEGATmTY IN INJURED AND CONTRACTING MUSCLE 

The folloudng experiments were carried out in an attempt to determine 
what chemical changes are brought about, by injuring a muscle, that cause the 
injured area to become electronegative. A gastrocnemius muscle of the leg of 
a medium-sized frog was carefully removed, skinned, and cut transversely near 
one end. A pair of nonpolarizable electrodes were prepared and connected with 
a galvanometer. AVlieii the cut or injured end of the muscle was placed against 
one of the electrodes and the sound surface against the other (see Fig. 1), the 
galvanometer registered a flow of current of two to four microamperes from 
the sound surface to the injured end of the muscle. The application of a small 
amount of a one molar solution of calcium chloride to the cut or injui'cd end 
of the muscle immediately abolished the electronegativity and the demarcation 
current, while the subsequent application of a small amount of a 0.05 molar 
solution of phosphoric acid or disodium phosphate promptly restored the elec- 
tronegativity and the demarcation current. This observation was confirmed with 
the use of a number of muscles. It Avas also found that the application of a 
one molar solution of barium chloride v’as as effective as the calcium chloride 
ill abolishing the electronegativity of the injured end of the muscle and the 
demarcation current, while the application of a one molar solution of magnesium 
cliloride was less effective. Tlic use of weaker solutions of these salts was found 
to be effective, but the action was slower. The muscles of turtles were also 
used, and the results were essentially the same as those obtained ^vith the use 
of frogs ^ muscles. 

Pieces of ammonium molybdate paper were placed on the cut ends of 
frogs’ muscles and moistened with tJic muscle juices. Upon removal and drjnng 

•From the Department of Physiology’, University of Illinois. 
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of these pieces of paper at 65® 0., they turned distinctly yellow, thus showing 
the presence of phosphate on the injured ends of the muscles. It is assumed 
that the application of calcium chloride as well as barium chloride abolished 
the electronegativity and the^ demarcation current by combining with the elec- 
tronegative phosphate ions at the injured end of the muscle to precipitate 
insoluble and non-ionized calcium and barium phosphate. Slagnesium chloride 
was less effective because the magnesium phosphate formed was more soluble 
and more highly ionized tiian either the calcium or barium phosphate. Since 
the removal of the electronegative phosphate ions abolished the electronegativity 
of injured muscle, and the restoring of these ions restored it, the conclusion is 
draivn that the elec trone gat ivitj' of injured muscle is due to the electronegative 
phosphate ions. 

The active or contracting portion of a muscle, like the injured area, is 
electronegative to the noncontracting or resting portion. The contracted area 



Flc. 1 — Shows Injured electronegative end oC a muscle against one nonpolarizablc electrode 
and the uninjured electropositive surface against the other, 

of the beating heart is electronegative to the resting portion. The phosphorus 
compounds, creatinphosphatc and adeiiylpyrophosphato, occur in muscle, and 
it is known that these two compounds are broken dotvn during muscular con- 
traction trtth the formation of phosphoric acid and liberation of energy for 
the muscular contraction.^ The electronegativity of the wave of muscular 
contraction that sweeps over a muscle upon stimulation like that of the injured 
area is attributed to the electronegative phosphate ions, arising from the hy- 
drolysis of the creatinphosphatc and adenylpyrophosphate during contraction. 

The electronegativity produced by mild stimulation is transitory, passes 
over the muscle and disappears, while thvat set up by an injur}^ is local and 
persistent. A verj’^ strong stimulus applied to a muscle, sufficiently strong to 
be injurious, produces, in addition to a transitory wave of electronegativity, 
a state of persistent and local electronegativity at the site of stimulation. 
Hence, contracted muscle may be looked upon as slightly injured muscle, and 
the effect of injury and stimulation is the same; namely, to liberate electro- 
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neoativc Dliosphatc io^s, aiul these io«s in turn are responsible for the electro- 
negativity nf both injured muscle and the wave of mtisenlar eontracUon. 

IChKCTROXICGATIVITV IN' THE PKOnUCTION OP ARTEKIOSCLEROSIS 

Tl.c carotid arteries of an anesthetized dog were exposed, and lyith the use 
of a aalvauometer and platinum wire elei'tiudes, the dectropotential of ticsc 
vessels was determined. It was found that wiien two uninjured parts of the 
carotid artery were connected with the micro-ammeter practically no current 
flowed, but when an area, either of the exterior or interior of the arleiy was 
injured, tliis area became electronegative to the uninjured, and this clcctio- 
uogativity. like that of tlie injured muscle, is attributed to the electroiiegathe 
phosjdiate ions. The depo.sitiou of calcium phosphate in the walls of the arteries 
to produce ealciiiealioii or hardening of these vessels is attributed to the com- 
bination of the electronegative phos]ihale ions at the site of the injury with the 
ealeium in the eireiilatiug blood. Tliis im'clianism of calcification offers an 



Fig. 2, — Calcium chlorule applictl to tJte nerve at “y” blocked the electronegative ^vave set up 
by the stimulation of the ner\ c at "x” and prevented the muscle from contracting. 

explanation for the fact that the calcium deposited in the walls of the arteries 
is in tlie foi’m of iiliosphate, that this deposition begins in the iiifima and is 
initiated liy an injury resulting from infection, strenuous work, etc. 


ELECTKOXEGATIVITY IN' BRAIN* AN'D XEKVE ACTIVITY 

The brain of an anesthetized dog was cxiioscd and a small area injured. 
^Yith the use of a galvanometer, it was found that this injured area was elec- 
tronegative to the uninjured .surface or cortex of the brain, and the demarcation 
current was -around O.-o microamperes. Tlie application of a few drops of 0.1 
molar solution of calcium chloride to tlie damaged brain tissue caused the 
immediate disajipearance of the electronegativity and demarcation current and 
the suhseqncnt application of a .small amount of 0.05 molar .solution of phos- 
phoric acid promptly restored the electronegativity and demarcation current. 
This observation was confirmed willi the use of a number of dogs. The use of 
ammonium molybdate paper sliowed the presoneo of phospliate on tlic injured 
area of the brain. Hence, the cleetroncgativity of the damaged brain tissue, like 
injm-ed muscular tissue, is attributed to the electronegative phosphate ions. 
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Tlie grastiotnemms muscle \Mth Us ucno attaclicd \\as iemo\cd fiom the 
log of a flog and ]ntpaicd foi stimulation (sie Pig 2) When the neiic ■was 
stimulalcd, wa\cs ol olcitionogatn ih ^\ 0 ]c sot np in the noi\c, and these 
passed to the iniisdo causing \\aM.s of cloctioncgatiMt\ and contiaetion iii the 
muscle A small amount of a one niolai solution of calcium chloiide was applied 
to the none between the point of stimulation and tlie muscle, and it was found 
that the muscle would still contiact upon stimulation of the ncnc ’ The sheath 
of the nei\o was then Inohon bttA\cen the point of stimulation and the muscle 
with the use of a fine needle, and the stimulation of the iiciao still caused the 
muscle to contiact But upon the application of a 0 5 molai solution of calcium 
chloiide to the noi\c wheie the slicath was bioken, stimulation of the nenc 
failed to elicit a contiaction of tlic muscle This obscnation was confiimed 
with the use of sc\eiat nci\e muscle picpaiations 
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were coauected with an inductorium preparatory for stimulation, and those 
on the sciatic nerve were connected with a galvanometer. Stimulation of the 
motor area of the lirain set up waves of electronegativity or nerve impulses 
which passed down the spinal cord out over the motor nerves to the muscles 
and caused them to contract with a resulting kick of the foot. The electro- 
negative waves that passed over the nerve were detected with a galvanometer. 
The electrodes were removed from the nerve and placed on the muscle, and 
the electi’onegative waves tliat passed over the muscle were also detected when 
the motor area was stimulated. The application of a one molar solution of 
calcium chloride to the sciatic nerve where its sheatli had been broken was 
found to block tliese waves of electronegativitj', and the stimulation of the 
motor area of the brain no longer caused a contraction of the muscles of the 
leg. Tliis obsenmtion was confirmed with the use of several frogs. 

The method of procedure of the preceding experiment was then reversed. 
The galvanometer was connected to the electx’odes on the brain and the induc- 
torium to the electrodes on the sciatic nerve. The object of the exiieriment 
was to determine if the stimulation of the sciatic neiwe would produce any 
change in the electropotential of the cortex of the brain and if electronegative 
phosphate ions were involved in the production of this electrical change. 

So far as stimulation of sensory nerves going to the brain producing a 
change in the electropotential of the brain is concerned, many experiments are 
reported in the literature, showing that this can be done. Bartley and Bishop^ 
found that the stimulation of the nerves going from the eyes to the brain 
produced a change in the electropotential of the center for \nsion, the area of 
the cortex of the brain to wliich the nerves from the eyes run. Lorente de No" 
showed that the stimulation of the nerves to the muscles of the eye changed 
the electropotential of the medulla, the portion of the brain where these nerves 
originate. Caton^ found that there was nonnally a continuous fluctuation in 
the electropotential of the cortex or surface of the brain, resulting presumably 
from cortical actirtty or the inflow of nen^e impulses over sensory nerves from 
'the outlying parts of the body. With the use of the oscillograph, much work 
is being done at this time on the electrical changes that occur in the brain/"* 
Wliat these electrical changes signify or what their relation to cortical activity 
is or their cause so far as we are aware is unlmovii. However, it would seem 
reasonable to assume that, during brain activity, tlie area or areas of tlie cortex 
involved would become electronegative like all other active tissue, and our 
observations suggest that tlie cause of this electronegativity is the electro- 
negative pliosphate ions. Piiosplioms is certainly very essential for muscular 
activity, and it may be equally as essential for brain activity. So there may 
be after all some scientific basis for the view formerly held that phosphorus 
rich foods promote mental activity. 

ELECTRONEGATIVITY IN AGEING 

Calcium salts arc normally deposited, particularly during tlie pei*iod of 
growth, in the bony tissues to give rise to the hardness and rigidity of the 
mature bone. With advance in age, calcium salts are also deposited in certain 
of the soft tissues of the body. The cry.stalline lens of tlie eye gradually loses 
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phate ions ^vith the electropositive ealeiinn ions in tl)e liipiids the* body to 
precipitate insoluble and noiwonized calcium phosphate at the site of the injury. 

]\Iodeni medical science lias prolonged the average span ol life by inijiroving 
conditions so that more people live to be older, but the upper age limit still 
remains unchanged. The fact that the doctor lives no longer tlian Jiis patient 
is evidence that medical science has done nothing toward solving the problem 
ot seuesceuee. It ageing is essentially a process of caleification of the soft 
tissues, tlien senility is an incurable disease, and tlie prolonging of the upiiei* 
age limit is an impossibility. For life implies activity with resulting injury, 
liberation of electronegative phosphate ions and calcification. Ilence, witli the 
increase in the strain and activity' of our modem civilization, the upper age 
limit is more likely to he lowered than raised. 

SUMMARY AXD CONCLUSIOXS 

1. Since the removal of tlie eleetronegative pliospliate ions abolishes the 
electronegativity of injured muscle, and the restoring of these ions restores it, 
the conclusion is drawn that the elect rouogativity of the injured muscle is due 
to the electronegative phosphate ions. The electronegativity of the wave of 
musciilar contraction that sweeps over a muscle upon stimulation is also at- 
tributed to electronegative pliosphate ions arising from the hydrolysis in tlie 
contracting muscle of ercatinphosphate and adenylpyrophosphate. 

2. The electronegativity of aii injured area of the brain like the injured 
muscle can be abolished by the precipitation of the electronegative pliospliate 
ions with calcuun chloride and this electronegativity can be restored by re- 
storing thei.e ions. Hence, the electronegativity of tlie injured brain is attrib- 
uted to the eleetronegative phoq^hate ions. The waves of electronegativity that 
pass over a nerve upon stimulation can be blocked by applying calcium chloride 
to the nerve where its sheath has been broken. These Avavt\s of electronega- 
tivity are considered to be due to propagated eleetronegative phosphate ions and 
the blocking by calcium is attributed to the precipitation of the ifiiosphate as 
insoluble and nou-ionized calcium phosphate. These observations suggest that 
the change produced in the eleetropoteiitial of the cortex of the brain by tlie 
stimulation of sensoiw nerves may be due to electronegative phosphate ions, 
just as the change produced in the eleetropoteiitial of the muscle by tlie stimu- 
lation of motor nerves is probably due to these electronegative phos]>hate ion> 

3 Injuiy to the intima of arteries was found U\ render the injured area 
electronegative to the uninjured portion of tlie artery. The electronegativity 
of the injured intima, like the injured skeletal miiNclc and brain, is attributed to 
electronegative phosphate ions. It is assumed that the calcification of the aHerics 
is due to the combination of the electronegative p]iosi>liate ions at the site of 
the injured intima with the electropositive calcium ions of tlie circulating blood. 
Tliis mechanism of calcification accounts for the fact that tiu- calcium di‘j)<».sit 
in the walls of the arteries consists almost entirely of calcium ]>hosphatc. that 
the deposition begins in the intima and that it is initiated by an injuiy. The 
same mechanism is offered as an explanation for the gradual dc]iosition oi cal- 
cium in the crystalline lens of the eye. The injury of tlie h-iis is attributed 
to the absorbed short wave lengths of the spectrum. 
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1 Agemg IS consulcicd to be diic to n. giadinl pioccss of calcification of 
the boft ti&Mics piilieuhuh the aileiios icsiilting iiiipaiimeut of fonctiori 
IlIcetioiKgatuc plmsphatc ions uc hbciattd as a lesult of the sticss and strain 
of the activities of life and subsequent c deification is attiibuted to the leaction 
of the electionegatnc ions wWh the elect \ op ositivc calcium ions of the liquids 
of the body to pucipilnte insoluble edemni phosphate at the site of the injiuy 


RLICUEVCLS 


1 r^vtctoii, G P V Po-^siUo Xe\i IHctoi m tlic Chemical Vcchaiimu 
o± iluhcuhr Cotitiictioii, (.hem & Ttnl 46 4SS, 2027 

r^^*,leton, P, uul E„%leton 0 P The Ino^^;^I^c Phosjihatc in a Labile Pom of 
Or^fsaic Phosphati, lu the Ga‘*tiocJiciams of a Prog, Biochtni .7 21 190, 1927 
Fiskc, C II, -viul Ruhlmow, ^ fho N Uure of the “Inorganic Phospbate” in 
loluntnn Mustle ScitiKO 68 401, 1027. 

2 S H, anO Bl^hop, G It Xlit Coititsl Response to Stiinulition of the Optio 
Ncr\e in tho Kilobit, Am T Phisiol 103 loO, 1933 

3 Lorente de No* R Vntulromic Impulijo ind Rchponso of ton on eu rones, Am J 

PhjMot 112 501 103 j 

i Oiton, R Tho Llcctncil Currents of the Br iiu, But At J 2 27S, 1875 
5 Garcoiu, B L, ind Dvvis, H Vn Amplifier, Rtcoiding Svstem, and Stimulating 
Dc%iets toi tho Stutl| of Ct.rcbrti Vction Currents, Am J Phjsiol 107. 30o, 
1934 


Jispcr, H ir , and Cirmichaol, L Lkelrical Potentials liom the Intact Human 
Bnin, Scjujci- 89 51, 19 

Dms H, Dednshiie, V .1, Lutit,, M H md baul, L J ihe ilectneal Response 
of the Cochlea, Vm J Plnsiol 107 ill 1034 
Bishop G H hiher Groups in the Optic Nerve, Vm J Phasiol 106 4C0, 103^ 

Blur E A , and Erlangcr, J A Cyinpauson of the C har ictcnstics of A\ons Through 
Their Induidual lleetrital Ro'.poius.es, Am T Phjsiol 106, 524, 1933 
\diian, I D ind Buyterdi^K P J J Potential Changes in the Isolated Brain 
Stem ot the Goldfish 7 Plnsiol 71 121, 1931 
(j Burge W C AnaU'us of tho Normal and the Citarictoua Lens, Areh Ophth 38 

43 > 100) 

7 Burge M P Ihc ^Tode of Vt tuiu of Pltri Aioltt Radiation in Iniunng Living 

Cells With Sped il Retercuee to Those Constituting tho Bve, Am J Phjsiol 39 
33o, 1916 

S Ham W Mechuiihni of Calcifit ation iij tJu Hcait tml \cuta m Hvpenitamjno^is 
I>, Aich Path 14 613, 1<M2 

9 Thomson D L, end Colhp, 7 B 3he Pirathvrmd GI mds, Plnsiol Rev 12 309, 
1932 ' 

10 Iva\ K D Phosphatase in Oiouth and Disease of Bono, Plijsiol Rev 12 384, 1932 

11 Birr, D P Pathological C xlcification, Ph> siol Rev 12 593,1932 

12 Hofmeisttr, P Pfaet Abhigerung uud Resorption vou Kalhsalzen in xlen Gevveben, 

Ergebn d Phvsiol 10 420 lOJfl 

13 Klmnnianu, H rNpenmcntelle 3 erkalhuug dutch Zufuhrung von Kalksalzen, Biochcm 

Ztschr 196 101 1923 

34 lelotz, O The Piocess of Pitliological C deification J Exper Ifed 7 633. 1905 
15 Wells, H G Metastatic Cvlcifieation, lich Int Med 7 721, 1911 

10 Robison, R The Possible Significance ot Hexosepliosphoric Eaters xn Ossification, 

Bloch em J 17 2SG 1923 

17 Hueper W Afetast itic C ifcifications in the Organs of the Dog After Imeetjons 
of Parath>roid Extract, Arch Path 3 14, 1927 



S0:ME OBSEKVATIOXS ox OASTRIC AXACIDITY IX RELATIOX TO 
GASTRODUODEXAL AXD C'OLOXIC FLORAS AXD 
AX ASSOCIATED XVE^IIA- 


JoHX C. Torkey. Ph.D,. AXD ^IiCHAEL Lake, Xew York. X, Y. 


I T IS well kiio^ra rliar ordinarilv the recurring acid secretion oi the stomacn 
presents, dii‘eetlv or indirectly, an elieetire barrier to the further progress of 
living ingested bacteria. The content of the normal resting stomach, tliree to 
four hoiu-s after a meal, is tisually sterile although great numbei's of bacteria 
carried in the secretions of the nasal and oral cavities are constantly swallowed 
together with those in food. The flora ox the duodenum^'^ under norma! condi- 
tions has also generally been reported as scanty and largely conflned to such 
types as enterococcus, staphylococci, sareinae with rarely coliform organisms. 
According to Van der Reis.'^ Goldman,'^ and others, this scarcity of bacteria con- 
tinues into the jejunum to a distance up to 25 to 80 inches. This flora seems 
also to be an obligate and pei'sisrent typey and not appreciably modifled by 
many bacteria richly varied in type which are continually enteriuir the stoniacli 
with swallowed material. On the other hand, with a partial or complete failure 
of gastric acidity, a rich flora of a mixed buccal and cecal type tends to estab- 
lish itself.* The experimental results ox Arnold and Brody^ indicated that a 
pjci-sistent alkalinity of the duodenum due to the absence in gastric anacidity of 
the recurrent waves of acidity with nonnal gastric functioning, and the con- 
sequent ftuictional failure of the self-disinfective mechanism of the upper part 
of the normal small intestine^' are the faetoi*s of primary importance in per- 
mitting a bacterial upgrowth from the cecum and thus esrablisliiiig the rich 
and varied duodenal flora frequently associated with gastric anacidity. 

The observations repoi'ted here were carried out pxlmarily to detennine 
whether with the stomach eliminated as a defense mechanism because of failure 
of acid secretion, the duodenal flora is qnamirarively or qualitatively ditferent 
from the gastric m those cases tmcomplieated by colonic flora upgrowth. Do the 
bacteria swallowed with the oral secretions And their way freely and in a viable 
condition into the small intestuie? If nor. to what deirree aiv oral bacteria elimi- 
nated in the duodenum, and what types are particularly a fleeted ? Althotxirh 
there have been numerous reports on the character of the duodenal flora in the 
absence of gastric acidity, and it has been shown by Kopelorr' and others that 
the gastric flora under conditions of subnormal acidity is essentially the same as 
that" of the saliva, the relation in types and numbeis of viable bacteria of the 
duodenal to the srastric flora and of the colonic flora to the tluodenal. under such 
circumstances, has apparently not been studied in any erreat detail. Enquiry 
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was also made into possible correlations of degrees of anemia and types of 
duodenal flora and into the constancy in type of duodenal floras. 

The patients investigated, all adults, were in attendance at the Cornell 
Gastro-ISnterology Clinic. All 26 eases had given negative tests for free acid in 
the gastric content after an Ewald test hut had not been given the histamine 
test for complete achlorliydria. Hence, they are all grouped as gastric anacidity 
cases. 

METHODS 

Specimens from each patient for laboratory examination included gastric 
content, duodenal content, stool and often oral secretions. The patients were 
instructed to take 1 gr. tablet of phenolphthaiein the night before, to brush 
teeth thoroughly on arising and to present themselves at the office with a stool 
specimen at about 9 :00 A.5f. after a 14* to 15-hoiir fast. In a number of the 
eases, welhmixed saliva specimens were then collected, and in all, the throat and 
inoutli were tlmronghly treated with an antiseptic solution hy gargling and 
rinsing followed hy sterile water. A freshly stei’ilized duodenal tube was then 
swallowed and pci*mitted to pass to the greater curvature of the stomach. In 
obtaining specimens from 15 of the cases, the bucket of the tube was covered 
with a collodion membrane, using the tcehnic of Freeman and IMilleF® with the 
purpose of preventing contamination. After the bucket had reached the stomach 
position, the membrane was ruptured by air pressure, the content aspirated, the 
stomacli thoroughbv wn.shed with sterile water, and the tube withdrawn. An- 
other tube with covered bucket was then swallow’cd and the passage into the 
duodenum assisted by swallowing four ounces of sterile water. When fluoroscopy 
had shown the bucket in the third part of the duodenum, the membrane was 
ruptured and the duodenal content aspirated. This teehuie had the theoretical 
advantage of minimizing contamination of the duodenal specimen with the 
gastric flora, but on the other hand was time-consuming and trying to the pa- 
tient. Experience, in fact, indicated that if the stomaeh after obtaining the 
specimen, was thoroughly washed wdth sterile water, a weak antiseptic solution, 
and then sterile water until the returnijig solution was clear, the same tube 
could then be passed into the duodenum with as little likelihood of contamination 
by stomach content as with the two-tube method. This single-tube method was 
used in Cases 16 to 25, and the findings were essentially like those obiained with 
the two-tuhe method (Cases 1 to 14). The factor of swallowed saliva could not 
be controlled entirely under either technic, but the findings indicated it did not 
seriously affect the purpose of the experiments. 

Reaction and cultural examinations were started shortly after obtaining the 
specimens These were kept chilled in tlic interim. The methods employed have 
been described in detail elsewhere,^' For reaction determination, 0.1 ce. of 
gastric or duodenal material was added to 1 c.e. of diluted bromthymol blue and 
also phenol red and comparison made with luiown standards. For aerobic or- 
ganisms bromcresol purple lactose agar and blood agar plates were surface 
seeded, for the lactic acid group poured whey agar plates were made and for 
Cl tvelchii and other spore-bearing anaerobe determinations cooked minced meat 
tubes were seeded with graded dilutions with subsequent plating of the growth. 
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The putrefactive propensity of the ^vhole flora of tiie stool was esTimati'd accord- 
ing to the method of Leonard and Feirer"' slightly modifled. This method, how- 
ever, serves as a quantitative gauge solely of tlie activity of proteolytic si)ore- 
bearing anaerobes. 

BEACTIOX OF SPECOIEXS 

In a group of 21 of these gastric anacidity eases, the avei^aue reaction of the 
ga.stric content was pH 7.2 with ranges from pH 6.S to 8.0 and for the duodenal 
content, pH 7.3 with ranges from 6.8 to 7.9. This finding for tlie duodenum is 
veiw close to that reported by Knott^’ for lo achlorhydria cases, i.e., an av('ra!re 
of pH lA with a minimum of 7.0 aiul a maximum of 7.8. The Jiature of the 
flora, according to our findings, seemed to exert little, if any. influence on the 
reaction, as in 10 eases with numerous coliforra types in the gastric and duodenal 
content the average flndhigs were 7.15 and 7.3, respectively, wherea.s in 10 cases 
wdth weakly acid-producing streptococci and no coli the average.s were 7.3 for 
the gastric and 7.4 for the duodenal contents. 

TVPE.S OF FLORA IX GASTRIC AXD orODEXAL COXTEXT 

It is well known fliat in the absence of gastric acidity the flora of tlic gastric 
content is much tlie same as that of the mouth secretions (streptococci of various 
types, L. acidophil u.'i, yeasts, gram-negative cocci). In addition. tJiere may J)e 
repre.sentatives of the colonic flora (B. coli, CL welcliii^ and other spore-hearing 
anaerobes, enterococci). In five cases, second examinations of the ga.stric content 
were made at an inter v'al ranging from seven to seventy-nine days from tlie fli*st. 
The findings indicated a marked constancy and per.sistenee of bacterial types in 
the stomach content, in spite of the fact that two patients had had acid treat- 
ment in the interim. Quantitatively the gastric flora is generally rich; in this 
series it was so in 22 cases with relatively few bacteria in only 4 cases. In 13 
cases or 57.7 per eent. there wei’e numerous col i form types in the gastric flora, 
and hence evidence of the upgz-ou'th of the colonic flora: B. coli communis in 3. 
B. coli commiinior in 4, B. lactici acidi in 2, B. (leroijcnes in 1, mixtures of com- 
munis and laetiei acidi in 1, and commnnior and aerogene.s in 1. In 12 (80 piT 
cent) instances, the same B. coli types were present in the gastric and duodenal 
content as in the stool, and in 3 (20 per cent) they were different. In 14 of the 
26 eases, staphylococci were found in the gastric or duodenal content ; in 12, 
Btaphylococcns aureus, and in 2, SfapJnjlococcus albas. They were apparently 
generally of oral oi*igin. Z, acidophilus was present in the gastric content in 
22 of the cases and witliout doubt mainly of oral origin. CL irelcJiii was defi- 
nitely identified as present in gastric and duodenal content in 4 ca.ses and was 
probably present in three others. As these positive findings were in each in- 
stance a.ssoeiated with high CL ireJcliii counts for the stool sjiecimens and gen- 
erally with B. coli in the gastric content their presence wa.s i>robably due to up- 
growth of the cecal flora. 

In 14 or 54.5 7 )er cent of the cases the standardized suspension of stooP^ 
was positive for fZ inlchii up to 10^ dilution, in 5 or 19.2 per cent for the 10^ 
to 10' dilutions and in 7 or 26.3 per cent to only 10^ to 10*^ dilutions; the la.st 
is no higher than tlie usual findings for individuals witli a normal gastric acidity. 
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llocnscln Kahn, and Tollc^*‘ and othcis, m a stuch o£ the intestinal floi i 
m peiiiiuous antniia, ba>e nottd uuusnaih hiajh eouuts foi Cl ite?c7m ui the 
stool specimens N\c'' latei lepoitcd that efiiialh high tounts foi Cl ii^elchii, 
as re-veiled spoie counts and cultuies ot stools, neie associated 'suth gastiic 
aclnlia in patients not suffeiing liom peinieions anemia He asenbed these 
high counts to the lendeue^ o£ Cl u«?clnt to lonu spoies m the supposedh 
moie alkaline mtestmal emironmcnt assoeiatcd vsith gastiic n<h>lia, and hence 
to issnme a mote leaclih recogni^'ecl foun and not to nin actual ineieased 
gionth The spoic estimations tor stool specimens of his 5 casts of aehjlia 
gastiua, as umipaiul nith that fot C noimal indniduals as gnen ni his tabtila 
tions, mdieale ait asei \ge of approvimalelv 250,000 times as man> ni the former 
as the lattei In 14 of oui gasttic an acidity cases (54 5 pei cent), nncom plicated 
bj pcinieious anemia, the estimations for Cl nehhii (spoie stage) tveic ap 
pioximatelj one million times gieatei than that tie hate found usual for stool 
specimens Horn mduidnals nith a noimal gastue acidity, and in 5 cases (19 2 
pci cent), tlic counts ueie from 100 to 10,000 times gieatei On the othei 
hand, in 7 eases (26 3 pei cent) tlie counts tveie appiosimatelj the same as foi 
noimal mditiduals In t]ie foiu cases tthieh shoned Cl Xhdclni m the gastne 
oi duodenal content oi botli, the Cl icc?c/ui counts for the stools weie high, lu 
three of these easts theio ttas etidence of iipgrouth of the eolonie Ooia (B 
coh) 

Then uas no otidcnce tint absence of gastuc aculiti uas paiticuIaiH eon 
diicne to putiefaetne conditions ni the huge intestine due to spoie beaiing 
anaciobos In 14 easts, oi 56 pei cent, the luclieations of putiefactiou ucie 
ibsent 01 no moie than slight , ui 6, oi 24 4 pei cent, onlv moderate, and in 
ouK 5, 01 20 pci cent, maiUod This is about uhat might be expected in a senes 
not selected foi aiiaeiditi Toiiei and Schuait^s'^ foi 30 cases of psoiiasis 
lepoited that lu 77 pei cent the iiidicatiou of putrefaction was slight or nega 
tne ill 10 pel cent modeiate, and in 14 pei cent maiked Lconaid and Pioiici,^'' 
m a senes ot 127 adults not selected foi gastne aineiditi, found no oi slight 
evidence of puticfactioii in 50 pei cent, m 33 pei cent no moie thin modeiate, 
and in about 20 pci cent maiked putiefaetn e teudeueics 

No coiielation uas found between high Cl uelchii counts and endenee of 
putiefuctuo piopensities of the colonic floras, hut lathci the (ontiaii In 11 
01 79 9 pel cent oi the cases shouing no moie than slight CMdnice of luiticiac 
tion, the CJ ttekhii counts ueie pirticulaih high 

Tiir nn \iio\ oi 'Uip gistric to thf duodfxu vnd coiomc 1 1 oris iv the 
UlSENCfc or GISTRIC iCIDm 

In Table I the findings foi 11 cases of gastne snaciditi are gneu m uhich 
a smndtamous bacteinl sunn was made for the mouth seciotions, the gastiic, 
the duodenal and the colonic (stool) contents -with pm pose of determining 
whit ditfnenees <piautitatne and quahtatne ma^ appeal in the duodenal as 
compaied with the gastuc floia and to what extent, as legauh numbeis and 
tjpes mouth oiganisms iindci such conditions sunue the pissage tluough the 
eutue gistiomtestmal tiact Faitieulai attention ivas gneu to the giara-posi 
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live orgiuiL^nis (L*hain-forining snvprococcus anti .sta]>]iylu{*ocfUs i. a.*? they were 
most likely to be or oral oriiiin. In 9 or tliese 11 ea>es iSl.S per cent), there 
was iioreil a very marked HUanritative deeivase when tiie duodenal dora was 
compared with the gasrrie. This was due to the ]mrtial or comjdete elimmation 
of srreproeoceal types (alpha, alpha prime and gammas of (»ral origin, pneumo* 
eoceiis wiien presenr. and to some extent sraphyloeoeei. Ineludiuit the whole 
series of ’23 eases, in IS (72 {)er cent) the duodenal haeterial counts were 30 to 
90 per eeiit lower than the sjasirie and in 9 (36 per eeiir ^ the ivduetion amounted 
to 90 per cent or more. In 7 eascs (2S per cent u there was no quantitative 
dinereuee. 

In a few eases, the duodenal dora was entirely diiierent from that of the 
stomaeh. Wlien B. coU was presenr in the stomaeh. it was found in equal or 
greater numbei's in the duodenum and almost invariably tite same Tyjn\ TJie 
most marked ditfereuees in the gastric and duodenal doras were in streptoeoccal 
types. Those of the gastric conteiit were, as might be expected, practically 
identical with those of the bueeal secretions, but in most instances the al}>ha and 
alpha prime e ham-forming types, prominent in tlie "astrie dora. were found 
greatly reduced or eliminated in the duodenal dora. For identideation. depend- 
ence was placed on colony type, blood agar changes, morpliology. and particu- 
larly fermeiirations- Amomj the 23 cases in 7 instances, tlie streptoeoeei of the 
duodenum were entirely different from the gastric types, in 16 eases the diifer- 
enees were marked hut not complete, and in only 2 eases were the streptoeoecal 
types exactly the same. In view of the fact tluU in most instances there were 
from 73 to 90 ])er cent fewer enable streptoeoeei in the duodenal than the gastric 
content, and that on the other hand the doras of the mouth and irastrie content 
were praetiVally identical in the numbei*s and types of streptoeoeei. the nndiusrs 
indicate, drst. that the duodenal specimens were not seriously eontamiiiated be- 
cause of the teolmie employed, and second, that even in the absence of gastric 
acidity with its inherent bactericidal action and its reported activating induenee 
on the autodisinieeting mechanism of the duodeno-jejimal mucous membrane 
(Roily and Liebermeister.^' 1903. Arnold and Brody.^ 1926 >. tlie eonditinns in 
the duodenum still presenr a fairly eifeetive harrier to xiie majinary of huecal 
streptococci. 

In Table I. the survivinii oral streptococcal typo are in italicN. (hily tun 
types frequent in the mouth seemed to survive passaire to the rectum witli a fair 
decree of reixularity. due type traced through in o oi the 11 i-ases i> desiirnaTed 
as enterococcus on the basis of colony formation, morpholoofv. and tlie lermcina- 
tiou of eseiilin. It differed, however, from the tyjueal enterococcus in failure 
to £ti*ow ill 2 per cent bile brotli and in seldom spHttiim mannitoK The second 
type was a ehain-formintr namma streptococcus of distinctive <'ultural character- 
istics, This was traced throuitli in 3 of the 11 eases. Both of the.se typo uere 
raftiiiose positive. Aside from L. and \ easts, they appeared to ]ic 

the only mouth organisms capable of survival. The ty])es constantly eliminated 
were the long chain alpha and alpha prime .streproeoeei of the moiuh, staphylo- 
eocei. and also beta streptoeoeei in the one ea>e in wliieit the> ut‘re noted The 
total 23 eases showed viable buccal srreptoeOi'('i in the lectal content in about 
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50 per cent Thoj ^veie usuaih, ho^^o\el^ giwth' outnumbciea h} topical 
intestinal cntciocoeci It may be coneliultd tlien> tluit c'en'\\itli tbc bainer of 
jjastne nculitv lemoied, othei facto? s selcctiiol} opeiatne in the duodenal 
logion and bacterial antibiosis at lo\ici levels bCl^o to pre\ent tiie free passage 
of most 01 al stieptocotti tluou^b the small and laige intestine 

AltliougU without doubt the manUenance of tlic scanty flora of the upper 
smaU intostiuc is piimaiih cou dated wilb the lecuiicnt waves of the noimal 
••astiie aiJd secretions as Arnold and Biody state, peisistent allvahnit.> of the 
duodenal content is appaicnth not the oiih fdctoi which dotenumes the pies 
tnte 01 absence of a tolomc pe ot lloia at that k%tl In this sei les of 26 cases, 
Iheie oct lined an npgiowtb of the tolonu lloia ni 15 (57 7 pen cent), and the 
same types of B colt weic lecencied fiom the stomach and duodenum as for 
the stool in 80 pci cent, but the establishinent ol this colifoim floia was not 
paiticularlj linked with the gicatei degiees ot duodenal alkalnntj. Thus in 
10 cjses ivitlj a coliionn iloia in tlic dnodenai le^ion thcie weic 5 with a 
dnodeuial aHvalnuti of pll 7 4 to 7 8, wheicMs among 11 tases lU which theie 
WAS no such ecideiue ot upgiowth ot the* eolomc lUna tlicic weie 6 with an 
alkalmiti of pll 7 4 to 7 9 

THF CHIRICTER OJ ini' C ISlIlOOUOW X U FI OK V. IN KU VllON lO PLOOO ^iVDl^GS 

The most frequent blood pictuic show^n by tliese acbloihidiia cases was a 
modeiatc seeondaij anemia witli i eoloi ni<Ie\ somewhat below 1 0, a leiieopenia 
and a iclatne deeicMse ot the pobmoiphonueleai lc^Koc^tes Tbeie weie no ex 
amplcs of pci melons anemia or oi tspieal simple achloilndiic oi achylic anemia 
Tn simple aclnbe anemia, the color index is dinost alwais below 0 6, aeeoidmg 
to the findings of ^fenleiigiachl Rosentind and Alielp^ m a sciies ot 4d eases 
ot simple aehloibsdiic anemia, icpoiled tlie eoloi index as between 0 5 and 0 7, 
but m some instances below 0 5 Of oui senes, in tbc 19 eases ni which blood 
examinations ncie nnde, thcio weie 9 with a led cell count below 4,000,000 and 
a licmoglobui finding below 70 None of the cases, howc\ei, showed the low 
eoloi index of aeldoilndue anemia, the langc being between 8 0 and 3 08 In 
Tables 11 and III respectueU, there base been gioupeel tiie 9 cases showing 
some degice of anemia, and six cases with a piaciicalh noimal blood pittnie, 
togetliei with the bacterial findings tor gastiie and duodenal content and the 
Cl uclchn counts foi the eolonie (stool) tloia in oulei to disclose am possible 
rehtiou between abnonnal diMnbution of baeteiia in the gastiointestuial tract, 
ss legaids nurabeis and tspes, and the blood findings 

Among the 15 eases detailed in these two tables theie weie 6 oi 40 pei 
cent, showing iqigiowtli ot the colonic floi i to tlie gastioduodenal icgiou as 
ciitlenced In tin pieseneo of B coh in \amng munbeis m specimens fiom tins 
locaUte The tluee cases (7, 9 24) hhossing B aciogencs in small mimbeis weie 
not consideied as showing a definite npgiowth xVmong tliese six cases with 
upgiowth ot the coloiue floia to tlie gastioduodenal region, theie were fom 
with a iiKHlciati dtguo of anemn ind I wo with a praUiealh nmmal blood pie 
iiue On the othei hand among the nine with no upgiowtlcs ot the eolomc 
fiom, at least to tbo duodeiunn, there weie fisc with a inodeiate degiec of 
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The I’nited States Departiueut of Agrieiilture- lists several of the cheioi- 
cal compounds present in the spray, as calcium pentasiilphide, caloinin tetra- 
sulphide, calcium thiosulphate, sulphur, and calcium sulphite. The concen- 
trate generally retails for about twenty-five cents a gallon,^ 

SUMMARY 

A low coxt. efticient dip is described. It has been of great value in curing 
and preventing mange in laboratory doirv 
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A XEVT MICROREAl'TIOX FOR THE SERODIAGXOSIS OP STPHELISt 


An Adaptation of the I^hn Standard Antigen 


Arturo R. Camlu. M.D.. F.A.C.P., Elizabeth, X. J. 


E LIMIXATIXG the hemolytic system simplified the serodiagnosis of syphilis 
by substituting the relatively simple fioceiilation and precipitation tests 
for the complicated complement fixation method. Although fiocculation tests 
had been attempted previously, it was the events of the Great Var which 
stimulated German workers to reinvestigate the problem, with the result that 
Sachs-Georgi gave to the world one of the fir.st practical applications of floc- 
culation in the serodiagnosis of syphilis. The results of this test were impres- 
sive but not completely convincing, consequently many experimentei’S attempted 
to remove its imperfections. It was R. L. Kahn, however, who produced a 
notably simple floeculatiou test, which has successfully withstood critical 
clinical analysis. The Kahn test is generally accepted to be sensitive and 
specific; nevertheless, the originator and numerous later investigators have 
aimed to increase its sensitivity. 

Recent work has led to the development of various slide tests, which have 
gained favor with progressh^e serologists. The chief advantage of the slide 
test is the use of a smaller amount of serum in producing the microreaction. 
On the other hand, it must he noted that these modifications have not. on the 
whole, yielded more accurate results or simplified technical procedures. Be- 
sides, the antigen used for the mieroreaction is usually reinforced with tincture 
of gums or resins, thereby endangering specificity. Perhaps Kline’s slide test 
is the most promising of its type, as it gives results equaling, and according 
to its author and others, surpassing those of the Kahn test. In mr opinion, 
however, the Kline method increases technical difilciilties by requiring an espe- 
cially prepared antigen and particular equipment. 


t Received for publication, November 6, 1935. 
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Tiut the antigftw, iiecessary foi tlie soiodiaguobis of sypluhs, is theoreti 
cally nonspecific, but practically specific, is uell lecogmzed by all seiologists 
Tbe reinforcement of heart iipoidal extracts with cholesteiiii is known to 
render them moie sensitive Klme m Ins bulhaut woik lias piobably earned 
the saturation of hpoxds with cholestenn to the maximum degiee However, 
at this point, I wish to emphasize that when 6 mg of cholestenn aie added to 
eveiy 1 cc ot Iipoidai extract, cholesteumzation is sufficient and safe fox 
practical purposes, giving specific and sensitive results The method which 1 
propose as based on the lecognitiou of tins fact The advantages are (1) That 
It requires no special equipment, (2) that it as extiemely simple, (3) that the 
leadings aie cleai cut, (4) that the reaction is immediate, and (5) that there 
IS no danger of producing false piecipitatiou oi leadings in the hands of the 
a^elage technician I behe\e that, iii specificity and sensitivity, this method, 
at least, equals the ICalm test tube method 

Table I 

Slide Comp uasoN T vbll 


NUMBEK } KAUN | \\ VSStKMA^^^ { SLIDE 


Complete Apreement 


bS I 

+ + +• + 

+ + + + 
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Ajreement IVith Kahn — Disagreement liith l^ass 
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+ + + + 

+ + + 
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Agreement With Wass — Disagreement With Kahn 


X 
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1 - ~ 

Total 1 
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Disagreement With Both Wass and Kahn 


1 

+ + 


1 
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i ^ "" 

1 + 

1 
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+ + 


+ +• + 

1 

+ 

— 

+ + + 

1 

+ 

+ + t + 

+ + 

4 



+ + 

1 1 


+ 

— 

Total 11 




Grand total 195 





Agreement of slide with Knlm 98 

Agreement of slide ^itli W assermaun 90 77^ 

Agreement of Kahn with Wassermann 90 


Method — The antigen as prepared and titiated exactly according to the 
instructions given by Kahn Aftei the antigen salt mixture precipitate has 
been standing for one half hour, although ten minutes will be sufficient, the 
mixture is centrifuged at high speed fm appioximately ten minutes This last 
step constitutes the first modification The idea, llowe^e^, is not neu, as some 
years ago I read of a similar procedure in, I belie\e, an abstiact by the Journal 
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gressive primary tuberculous complex. Seventeen cases wei^e associated with 
the stage of early dissemination, 2 cases with tlie stage of isolated tuberculosis 
in organs and organ systems, and 14 cases with the stage of late generalization. 


SUMMARY AND CONCLUSIONS 

This paper is based upon the study of 47 patients, 39 of whom died of tu- 
berculous leptomeningitis, 23, or 58.97 per cent, of whom were definitely free of 
older lesions in the brain, meninges, or adjacent bony structures. Twelve pa- 
tients, or 30.76 per cent, had multiple tuberculomas, of whom only 5 seemed to 
have been responsible for a tuberculous leptomeningitis. In the remaining 7 
patients, meningitis was apparently the result of a direct hematogenous dissemi- 
nation. Of 4 cases, or 10.25 per cent, of tuberculous leptomeningitis in brains 
containing single older tuberculomas, only 2 cases could be attributed to these 
older foci in the brain. Eight of the patients did not have tuberculous lepto- 
meningitis, and 4 of these 8 had large tuberculomas situated in the brain tissue. 

In totaling the number of patients with tuberculous leptomeningitis, 32, or 
82.05 per cent, seemed to have been due to a direct hematogenous spread, and 
in only 7 patients, or 17.95 per cent, were there indications that older lesions 
in the brain or meninges had caused the diffuse infection of the meninges. 
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Knbo, H PathoJogascliHistoJo^ischo Studierv uber dio Entstelni«{< dtr tubcr^uloscn 
Jfemiigitis beim Hen&cht», Abstracted in tbo ^entralbJ f ges Tuberc i8 300^ 

23 Kmuit Quoted b) 2?Jch et 'll BuU ToUns Ho])kius IIosp 52 % 3D33 

2i Ariel MB, and Ssoloiijew, A /ur Fnge dor 1 usclicabl rung m den MCidiea 

Him mid Kuokcnniarkhauttn bu i«tra\cnohcr Einfuiming 


Note — S ince this papei mus submitted foi publication my attention was 
called to a papoi wiittui by Aiiel and Ssoloujew * who lia\e showoi that aftei 
xepcated intia\euous iu](,ctions of India ink tlic} found the jua inatci to contain 
a fe\v^ isolated cells ddod with India ink TJie same typo of cell was found ui the 
subaiaelmoid space, ni the hiuKU of the meningeal ^cms and, occasionally, m the 
ceUulai space of the aiaehnoid 

They bclie\e tliat tlic cells hUtd with India nih leachcd the pia and aiach* 
uoid membi ane af Ici w andtrmg fi om the blood -v essel into the meninges In t lew^ 
of the fact that noimalij India ink is deposited m the meninges bj way of tlie 
phagoejtic cells, they suggest the possibility of ceitam miciooiganisms reaching 
the meninges in the same Wtn 


BLOOD LDDBIENTATION KATES IN :\nDDLE AGED AND OLD 
PEOPLE^ 


IsiDoUL IMiller, 51 D , St eTE\ Isl. vnd, N Y 


A PERUS VL of tin iiteiatme ie\eah thit little -woik has been done icgaitl 
mg the sednntnt ition rate m middle aged and old people We weie m 
teiested m aseei taming whothci the sedimentation late would be a simple method 
of diagnostic value to us in our examination of the aged, since om hhoratoiy 
facilities aie limited, \ lays and detailed laboiatoiy ei^ammations being done 
at a diffcient institution 

This woik was done at the Now York City Paim Colonv, a home for the 
aged, iwth a capacity of 1,300 beds, of wlneli 250 azo znfnmaiy beds Si\ hun 
died and twenty one sedimentation latcs weie taken on 496 appaiently noimal 
old men during the loutine admission examinations In this at tide, we aie 
omitting tlie sedimentation lates obtained on oiu iiifiimaiy eases 

Oui metliod consisted in di awing 3 cc of blood itom a eubitai vem and 
emptying it into a test tube containing potassium oxalate as the anticoagulant 
Blood was drawn into Ice pipettes, calibiated mto hundicdths, and the fall 
of the cells at the end of an houi was lead The pipettes weic placed in iacki» 
lined with <a thick luhbei base, to which thej wcie dmly piessed by elastic 
bands, luniiing fiom the lack to the top of t)ie pipettes We consideied a ilrop 
of 10 pei cent tJie uppei limit of nonnal 

This work was staited two 'yeai-s ago Of the 496 men examined, 127 have 
left the lustihition, 57 haie died jt fJje Faun Colouj, and 312 aic still piesent 
This study coneenis itself willi oidei men, especi ilh those o\ei fifty year's 
Degeneiatnc disc ises uc in (he ascend iiicj m this gioup, and the sedi 

•Jlecclvca for publication Novetuber G 1335 
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Ecmen found that 90 per cent of his 137 diabetic patients had an increased 
sedimentation rate. Kramer in a study of 366 diabetic patients found that 67.8 
per cent showed abnormal readings. He also found that the blood sugar per se 
had no influence on the sedimentation rate. In our small group of 29 cases, 52 
per cent showed an increase in the sedimentation rate. 

Our tuberculous patients are mainly old fibrotic cases with negative sputa, 
and their sedimentation rates vary from normal to very high. One patient 
with a rate of 28 per cent advanced within six months to 45 per cent, at which 
time the sputum was Gaffky VI and the x-ray showed an advancement of the 
lesion. Our patients with s}T;)hilis, like those with tuberculosis, had rates vary- 
ing from normal to veiy high. The tabetic patients had normal rates while 
those with central nervous system and cardiovascular involvement had increased 
rates. 

SUMIMARY 

1. Sixty-six per cent of our patients had rates under 10 per cent, 86 per cent 
under 20 per cent. 

2. Of our patients who died, 44 per cent had rates under 10 per cent, 72 per 
cent under 20 per cent. 

3. Age has little effect on the sedimentation rate. 

4. A single normal rate does not rule out pathology. 

5. A high rate should be viewed with suspicion and should be cause for 
fuidher study. 
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TUB FREQUBNGV AND SIGNIFICANCE OF CHANGES OP THE 
EXPIRATORY CHEST DURING- ROUTINE 

]Measure:ment of basal oxygen 

CONSmiPTION* 


Jajies a. Gkeenk, iUD., Iowa Citv, Ia. 
With Technical Assistance op !Murtel ^YAUD 


W HEN measured by the cJosed cii'cuit motliod with the most eai-elid teeJmic, 
a basal metabolic rate is frequently obtained wliieh is higher or lower than 
is consistent with the clinical condition of tlie patient. Errol's in the basal 
metabolic rate produced by factm-s within the patients themselves have been 
considered extremely rare. The escape of gas tiirougli either a dilated laerymo- 
nasal duct or a patent eustachiau tube with a perforated eardrum aceoimts for 
most of these. Changes of the expiratory chest volume wliicli occurred imme- 
diately before or during measurement of basal oxygon consumption were found 
by Greene and CoggeshalP to produce significant errors in tlio calculated re- 
sults. The assumption that the same quantity of air remained in the lungs at 
the beginning and at the end of each measurement of oxygen consumption was 
recognized by Benedict^ to be the weakest point in the closed circuit method. 
He was convinced after a large number of experiments that tliis factor was in- 
significant in normal subieets. According to Carpenter,^ changes in expiratory 
chest volume were insignificant in the earlier development of the method be- 
cause the subjects were more or less trained, but became more significant wlien 
the subjects were unaccustomed to the apparatus. In fact, one of lus subjects 
consistently added gas to the system instead of removing it. 

Inasmuch as this source of error (changes in expiratory clvest volume) lias 
been ignored in the literature on clinical methods of .measuring basal oxygen 
consumption, we have ascertained its frequency and significance in routine 
measurement of basal metabolic rate, and wc have also noted tlic diseases in 
which the extreme changes may occur. 

method 

Spirograms obtained during 2,985 routine measurements of basal oxygen 
consumption were examined for changes in the expiratory volume of the chest. 
Tiie changes were manifested by alteration of the expiratory line of the spiro- 
gram and were cla.ssificd into sliglit (1 cm. or loss), moderate (1 to 2 cm.), and 
extreme {2 or more cm.). 

We recognize tliat accurate measurement of changes in expiratory chest vol- 
ume during measurement of basal oxygen consumption can be obtained only by 
simultaneous plethysmograms, but inasmuch as leaks iu the system were ex- 

•Ffoiji tht8 Department of Internal Medicine, State University of Iowa Medical School. 
Received for publication, November 18, 1935. 
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THE ACTION OP MAGNESIUM IN GUANIDINE INTOXICATION^ 


John M. Saundkrs, M.D., Nashville, Tenn. 


INTRODUCTION 

C ALCTUil has been shown to protect the organism against the numerous 
pathologic manifestations produced by guanidine Fiihner,^' working 
with an isolated nerve muscle preparation, showed that magnesium has a similar 
action to calcium in controlling muscle contractions caused by guanidine. This 
makes it interesting to know whether the many other manifestations of the 
intoxication seen when an intact animal is poisoned Avith guanidine can be con- 
trolled by magnesium. If this, were true, the fact that large doses of magnesium 
can be given intramuscular^ would make it a more convenient therapeutic 
agent than calcium to use in cases of clinical guanidine intoxication. Experi- 
ments were carried out to compare the effect of magnesium sulphate Avith that 
of calcium on the manifestations of guanidine intoxication. 

COMPARISON OP PHYSIOLOGIC ACTION OF CALCIUM AND MAGNESIUM 

The divalent ion magnesium may replace calcium in maintaining a suitable 
ionic equilibrium for certain biologic activities.’' HoAvever, on certain other 
physiologic functions magnesium and calcium have an antagonistic action.® Al- 
though quantitatively different, the sedative effect of the Dvo ions on the pe- 
xdpheral nervous system has been shown to be similar. It is Avell knoAvn that 
parathjH’oid tetany is due to a decrease in calcium and that the symptoms can 
be relieved by the administration of calcium.^ Several investigators^^'^- have 
demonstrated that magnesium is also effective in prcA^enting and controlling the 
symptoms of parathyroid tetany. 

The antagonistic action of calcium and magnesium is best illustrated by 
their effects on the central nervous system. Meltzer and Auer^^ demonstrated 
the depressing effect of magnesium on the higher centers. They produced com- 
plete anesthesia in animals and shoAved that this anesthesia could be overcome 
immediately by the injection of calcium salts.® In fatal magnesium poisoning, 
Meltzer and Auer^^ demonstrated that respiration gradually becomes sIoav and 
shalloAV and stops before the heart action has ceased. This respiratory paraly- 
sis can be overcome and the function of the respiratory center completely re- 
stored by the administration of calcium. A further proof that calcium has a 
stimulating effect on the respiratory center is shown by the Avork of Hooker.^^ 
He perfused the medulla of dogs AAuth saline containing red blood cells and 
introduced solutions containing ffrst an excess of calcium ions and then potas- 
sium ions. The perfusing solution containing an excess of calcium ions stimu- 
lated the respiratory center. 

^rom The Department of Pediatrics, Vanderbilt Universitj' Medical School. 

Received for publication. October 3. 1933. „ i ^ • 

This work was aided by a grant from the Division of Medical Sciences of the RockefelWr 
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The action of calcium and magncsuiin ou caihohjdiate meiaholism is not 
well uudei stood Lang and Rigo'® pioduccd a rise in blood sugar following the 
mtra\enous administration of moderate amounts of magnesiiun sulphate 01) eo 
suiia following the intia\cnQUs infection of sea watci was thought b) Bin nett'® 
to be due to the piesence of magnesium in the solution Undcihill'^’ used 
small doses of calcium and magnesium lactate subcutaneously and found that 
the) failed to pioduce significant changes m the blood sugai eoutent of labbits, 
but the same amount of eithei salt intensified the effect of epinepluiu on blood 
sugar This suggtsts that the use in blood sugar aftei the admiiiistiation of 
small doses of calcium and magnesium is peihaps due to the adienalm mecha- 
nism Anesthetic doses of magnesium sulphate alone pioduce a marked inciease 
in blood siigai Stew ait and Rogoff^® produced hj pcigBcemia following light 
ether anesthesia and asphysia in adienalectomized labbits This woik suggests 
that the h) pei gl) eemn piodueed hi magnesium anesthesia is piobabh similar 
to the h) pergi) cemia produced bj ain otliei anesthetic and that the adienalm 
mechanism has no pait m it * 

VCTION or CIECIUM OX GUIMDINE IMOMClTION 

Guaiuduic uitoMcation has been leported to oeciu chmeali) as a complica 
tion of \aiious conditions^ and may be produced e\peiimental]y b) the sub 
cutaneous injection of guanidine Indioehloiide The symptoms of e\peiimcutal 
guanidine intoxication aie x elated chiefly to the neiions system and gastro 
intestinal tiact Nausea occurs eail> followed bi lomitmg and diairhea Theie 
is hyperexcitabihtj of tbc neiious system, which is manifested bj restlessness, 
incooidmation, and tiemois wluch inciease until the subject has generalized con 
\ulsions Tins luperexeitabihti of tlie neuous system is, at times, followed by 
piofound depiession Chemieally, theie aie a Uj pogljcemia and an acidosis The 
hypoglycemia has been shown to be laigelj due to an inability of the poisoned 
animal to metabolize lactic aeid in a noimai mannci ^ Tlie lactic acid accumu- 
lates and leads to an upset in acid base equihbiium Ifoweiei, a tendency has 
been noted for the pH to dew ease out of piopoxtion to the dceiease in alkali 
lesene and this would indicate a depiession of the lespuatoiy center b) 
guanidine 

Calcium has been lepeatedlj shown to piolect the oiganism against the 
du else manifestations of gu midinc intoxication * ® The lethal dose of guamdme 
IS three oi foui times greatei m animals kept on a lugli calcium diet than in sub 
jects on an inadequate cilwum intake ^ The most efficient management of seieie 
guamdme mtoxicatioii is to combine calcium theiap\ with other suppoltue 
measuics, such as the foicmg of fluids and the adumustiatioii of glucose and an 
alkahmzmg salt foi the adjustment of tlie acid base balance Nexeithclcss, 
uUensi\e calcium thoiapj alone giaduall^ deci eases oi abolishes the manifesta 
tions The \omiting and diaiiliea subside The activitj of the nervous sjstcm 
giaduUH becomes nioio noimal and lespuation impioves, indicating increased 
aetuitv ot the lespuaton cuitei ^ " Theie aie an inciease m the blood 

sugu md a dtt lease m lactu aiul mdu iling i moic noimal nutabolism ’ ■* 
IMuse m turn lend to lebtve l!ie icidosis 
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sents 26.67 per cent of total tests, ignoring the four cases of leucopenia without 
clinical symptoms and one case not brought to clinical tests, with full corrobora- 
tion. This is a diagnostic value of the leucopenic index over skin tests of 21.91 
per cent. 

There were eleven foods clinically negative, but positive on skin test and 
without leucopenia, while four clinically negative foods, negative to skin tests, 
showed a leucopenia. One food productive of symptoms showed a positive skin 
test without the leucopenia. One other food was positive clinically with negative 
skin test and no leucopenia. This emphasized our earlier statement that the 
blood picture may not correspond with clinical symptoms and the leucopenic 
index is not to be accepted as absolutely specific, but its increased diagnostic 

Table I 


Analysis of 105 Leucopenic Index Counts in 23 Casks of Vasomotor Rhinitis 


1 

CASE 

DURATION 

YEiVRS 

AL- 

LERGENS 

TESTED 

BLOOD 

COUNTS 

SKIN 

TESTS 

( clinical results 

LEUCO- 

PENIA 

LEUCO- 

CYTOSIS 

POSITIVE 

negative 

GOOD 

fair 

POOR 

KKJ 

iVj 

3 

2 

1 

1 

2 



1 

BT 

7 

9 

4 

5 

1 

8 

1 



CO i 

3 

7 

5 

2 

1 

6 

1 



FJ 

21/2 

4 

1 

3 

2 

2 

1 



jj 

4 

3 

3 


1 

2 


1 


TH 

5% 

3 

1 

2 

2 

1 


1 


DLG I 

11/2 

3 

1 

2 


3 

1 



HE I 

12 

2 i 


2 

1 

1 



1 

MB 1 

11/^ 

3 

1 

2 

1 

2 


1 


OB 

% 

3 




3 


1 


JB 

50 

10 

3 

7 

6 

4 

1 

i 


RG 

9 

4 

3 1 

1 


4 

1 

1 I 


VK 

6 

S 

2 

6 


8 




VN 

4 

6 

2 

4 

1 

5 

1 



AP 

3 

4 

1 

3 

1 

3 



1 

CH 

! 25 

! 3 

2 

1 1 


3 

' 1 



MC 

1 20 

1 3 

1 

2 

1 

i 


1 



JJ 

' 4 

' 7 

5 

! 2 

1 o 

u 

' 4 


1 


W 

5 

3 

2 

1 

1 

2 

1 



TLor 

; 41/^ 

4 


4 

2 

2 

1 



HH 

1 6 

1 4 

2 

2 

1 

3 


1 


TLz 

1 24 

3 

2 

1 

1 

2 

1 



EOB 

1 1 

' 6 

3 

3 


6 


1 


Totals 



46 

59 

26 

79 

12 

8 

3 


Table II 

Analysis of 105 Leucopenic Index Counts in 23 Cases of Vasomotor 


Rhinitis 


Totals 


blood counts 


LEUCO' 

penia 


ILEUCOCY- 

TOSIS 


4 

13 

28 

1 

46 


45 

11 

1 

1 


1 

59 


105 


CLINICAL TESTS 


POSITIVE 


1 

1 

13 

28 


43 


NEGATIVE 


45 

11 

4 


60 


NOT 

TRIED 


105 


SKIN TESTS 


POSITIVE 


11 

1 

13 

1 

26 


NEGATIVE 


45 

4 

1 

28 

1 

79 


105 


PER- 

CENTAGE 


42.86 

10.47 

3.81 

0.95 

0.95 

12.39 

26.67 

0.95 

0.95 


100.00 


Totals 
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accuracy seems clearly demonstrated, Sraiiy cases of vasomotor Thmitis arc 
refractory to allergic management, and 1)6001150 of negative skin tests, failure 
to respond to elimination diets, Vaccines, glandular therapy, and other thera- 
peutic procedures, arc fre<iucntly classed as being nonallcrgic in eharaeter. It 
is this type of ease in which the leucopenic index is particularly valuable. Bigid 
dietary regimes arc often imposed on these individuals, selecting foods which arc 
considered least likely to produce symptoms. And yet, the very foods which 
have been selected have often been demonstrated as contributory in the etiology 
of the condition. The ieueopenie index will often establish such foods as lettuce, 
coffee, spinach, celery, rice, asparagus, apples, peaches, and other fruits and 
vegetables, as a cause of symptoms, and previously not given due consideration 
as such because of the Umitatious of the usual diagnostic procedures. Not only 
can a more specific diet be prescribed in a much shorter period of time, but the 
diet can often be planned to include some of the staple foods, such as wheat, 
eggs, milk, and potatoes, all or most of which are excluded from the usual trial 
diets imposing inconveniences and liardships to the patient. 

With respect to inhalants, these findings would seem to apply as well to air- 
borne allergens as to ingested agents. One patient, kiio\vn to be sensitive to dog 
hair, eomplained of a “ scratchy feeling in the throat withisi ten minutes after 
exposure to this specific agent This was followed bj’’ the development of itching 
and congestion of the nasal mucosa. Meanwhile the white blood count dropped 
500 cells at the ten-rainute period, and the leucocyte count fell to 1,400 cells 
below the fasting count within twenty minutes from the time of the initial ex- 
posure. At the end of an hour the leucocytes again approached the fasting 
count, the symptoms Having subsided as the normal white blood cell count was 
regained. 

Sensitization, even in the absence of clinical symptoms, cannot be ruled out 
when the allergen in question results in a markedlj^ lowered white blood count. 
An increase in the test dosage may result in clinical symptoms which corroborate 
the blood findings. Degrees of sensitization may vary in the same patient from 
week to week and such changes arc refieeted in the blood picture as the sensitiza- 
tions change. Differential blood counts w'ere undertaken in a number of these 
leucopenic observations with the result that, at times, an increasing eosinophilia 
was seen to occur as the white blood count decreased, but the observation was so 
iufrcciucut that its diagnostic import did not seem to waryaut the procedure, 

CONCLUSIONS 

Prom the data in hand, it appears that the diagnostic accuracy of the 
leucopenic index materially exceeds the usual skin tests and clinical routines. It 
is of particular value when intractable conditions show few or no positive skin 
tests and fail to respond to usual allergic management. The superiority of the 
procedure over the usual diagnostic methodLs more than compensates for the time 
and painstaking effort involved. The leucopenic index facilitates more rapid 
and accurate diagnosis loading to improved specific therapeutic measures and 
results in vasomotor rhinitis. 
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THE LEUCOPENIC INDEX AS A DIAGNOSTIC METHOD IN THE 
STUDY OP FOOD ALLERGY 


AYith a Discussion of Its Rellvbility 


Warren T. Vaughan, M.D., Richmond, Va. 


T HE leucopenic index was developed in 1933 by the writer^ as an outgrowth 
of an observation he had made some years previously, that although the 
Widal coUoidoclastic reaction was not a reliable test for liver function, certain 
persons allergic to milk reacted with leucopenia after the ingestion of milk dur- 
ing the test. This suggested the possibility^ that it could be used for the demon- 
stration of milk allergy rather than as a liver test. Also that, if the test should 
prove specific, it could be used with other foods to demonstrate the presence or 
absence of allergy. 

This was found to be true in a sufficiently high proportion of cases to justify 
me development of a method for clinical use. The ingestion of a food to which 
a person is allergic will usually produce a leucopenic response, with a drop in 
total white count of more than 1,000 cells per c.mm. A food to which one is 
not allergic usually produces no such drop, may indeed be followed by a rise. 

The technic of the leucopenic index is briefly as follows : Two fasting white 
counts are made at ten-minnte intervals. The patient then eats the food for which 
he is to be tested. Following this, three additional counts are made at half-hour 
intervals. If any of the postprandial counts falls more than 1,000 below the 
mean of the two fasting counts the index is considered positive. A di'op of less 
than 1,000 is considered negative unless it is maintained throughout the three 
counts, in which case it is described as a ‘‘general low range, probably positive.’’ 
The same pipette and counting chamber are used throughout each study. 
Pipettes are shaken three minutes to ensure even distribution. Counting cham- 
bers are filled evenly and to approximately the same degree each time. At least 
200 cells are counted (eight 1 mm. squares) in each determination. Blood is 
obtained from a freely flowing needle puncture. 

Applying tliis method clinically we found in a series of 191 tests that 118 
or 62 per cent showed a correspondence between the skin reaction and the 
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leucopenic mdex* If the hlaii leaction was positi\e, the leucopenic ^\as also 
positne and vice \ersa In 21 the leucopenic index was positive although the 
skill reactions had been negative Ten of this lattci gioup found that the snh 
stances causing Icneopenia also caused allcigic symptoms In these the index 
was the onlj means by which we weie able to identify offending foods 

Tins flist series lepicsented patients with unknown sensitizations in which 
the index was used with the skm test, to deteimnie etiologic faetms A second 
seiies^ was then lun with patients whose idiosyncrasies weie known piior to the 
application of the test Twentysix patients, Imown and proved to be aileigic 
to stated foods, were tested both by the leucopenic index and the skm test 
Twenty one leacted positive!) to the offending food bj the index, 17 by skin test 
There was SI pei cent coriespondeiice between food allergy and tlie leucocytic 
response as contiasted w ith 65 pei cent with the results of skm testing 

Foity three contiol tests with the same foods, in non sensitive individuals 
gave but six positive leucopenic indices One of these, a positive reaction to 
tomato, occurred in an individual who had undoubted!) previousl) been sensitive 
to tomato although he had ceased some time previously to expeiienee symptoms 
theiefrom The same may have been true lu some of the othei false positive le 
actions 

In this bccond senes the test was earned out for a total period of four houis 
The most pionounced drop sometimes did not occui until thiee and one half or 
four hours aftei ingestion For the simplification of the test, it was found that 
if it he ran foi but an hour and a half, about 8 per cent of positive reactions 
would be missed In using the index one should thercfoie, beai m mind that 
thcie may be delajed positives which do not show up withm the aibitrary test 
period Therefore, in case of doubt this peiiod should be piolongcd to two, 
thice, or even four hours 

It was sKown tliat the leucocytic i espouse to wheat, egg, and milk was at a 
low Cl level in allergies than in nonallergics That is, theie was as much fiuctua 
tiou up and down from highest to lowest counts, but tlie total range foi alleigics 
ocenried in a lower band of total white counts than the nouallcigies This is 
probabl) equall) true foi othei foods The general upward tiend of the non 
sensitive response tends to confirm the conception of a low giade noimal diges 
tivc leucoev tosis in some peisons 

The usefulness of the leucopenic index Ins been eonfiimcd b) Rmkep who 
has brought out the fact that intractable asthmatics sometimes gne positive 
leaetions to nearly all foods, bv 7ellcr^ who emphasizes its value in intractable 
asthma bv Ga)® who recommends its use in the studv of peptic ulcer, and by 
Squier^ who suggests that additional infoimation can be obtained if total 
eosmophile counts are done synchioiiously with total white counts 

The piesent communication deals particulail) with an intensive mvestiga 
tion of a single patient who is so unfortunate as to be alleigic to a very large 
number of foods and who, fortunately foi the studv, icspouds s) mptomatically 
vciy prompth and in a clear cut manner to offending foods 

Her svmiptoms include migiaine, urticaria, angioneuiotie edema and colonie 

pain 
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She was tested by the standard technic with 31 foods. Sixteen failed to 
cause symptoms. With one exception none of these foods was followed by a 
leucocyte drop of 1,000 or more (Chart 1). 

Fifteen foods caused symptoms. Every one of these was followed by a 
drop of more than 1,000 at some point in the postprandial curve (Chart 2), 
The severity of resultant symptoms is indicated on the chart in degrees of l-iilus, 
2-plus, etc. With one exception (grape) the severity of the reaction corre- 
sponded quite closely to the degree of depression of the white count. 

Charts 3, 4, and 5 show the total range of the curves in response to foods 
causing no symptoms, mild symptoms and severe symptoms. The more pro- 
nounced depression, accompanying more severe reactions, is evident. The re- 
sponse to honeydew in Chart 4 is of especial interest. At the end of ninety 



minutes (the standard test time) the index was still negative but the patient 
had already responded with migraine. An additional count was therefore done 
at the end of two and one-half hours, at which time the index had become posi- 
tive. This was a delayed positive reaction, a false negative index with the test 
as routinely applied. It emphasizes the need for continuing the count in case 
of doubt. 

The curves of response to pork are of interest (Chart 6), Obviously, ham, 
bacon, pork, "and pork sausage are entirely distinct foods, but, irrespective of 
other ingredients and methods of preparation, they all do contain pork. With 
the exception of ham there is a general similarity to the curves, all of them 
being of the type, suggesting the possibility of a consistent curve of re- 
sponse to a given food. 

The most interesting feature of the pork curve is the observation that pork 
at one time produced a positive index, tvitli accompanying symptoms, while 
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at another time the index was negative and there tvere no symptoms, We ina,y 
speak of the patient in the latter case as being sensitive to pork but in allergic 
equiUbrinm at the time of the test. These two types of icsponse to pork in 




Chart 5 


the same patient justifj the designation of an 800 drop or thereabouts as “bor- 
(lei hue*’ and as indicating that the patient may actually be allergic to this 
food. In this event repetition of the test would bo in order. 
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DISCUSSION 

If the leucopenic index is to establish itself as a diagnostic measure useful 
in food allergy, it must fulfill certain criteria. It must be based upon estab- 




lished facts. It must be the measure of a response which is the rule rather 
than the exception. It must have a reasonably high degree of accuracy. It must 
be made as simple as possible consistent with reasonable aecuz^acy. 
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Of the oecurrencc of digestue leucopcma following the ingestion of an 
allergenic food tlicic can be no doubt Leucopenia forms part of the pietme 
of e\peumental anaph> lactic shoch lly own ob^enations and those of the 
authors above mentioned demonstrate a cliuieal eotrelation I have leeently 
been foitunate in obtaining JoUiain’s monogiapli® on the “Hemoclastic Crisis 
in Urtieana” which contains numerous, sometimes startling illustrations of 
leucopeiiic icspouse to the ingestion of a specific allcigen In it Joltiaiii states 
that Widal’s original work on the hemoclastic oi eoUoidoclastic crisis dealt 
with it as ail allei genic lesponse It was not until latoi that he suggested its 
use as a test foi livci function 

The question of the most desiiabie procedure foi the loutmc test ma\ 
still be an open one In oiu clniic we aie using the loutme and cntciia which 



Chart 6 


I filst suggested in 1934, except that instead of taking the mean of the two 
fasting counts as a base line, we now take whiche'vei of the two counts is the 
lowei and requiie a diop of 1,000 cells or more below this lowest fasting count 
A drop of 1,000 is an aibitrary lequiiement but is based upon the sound 
fact that in the \ast majority of instances tlie fluctuation of total white counts 
in a fasting induidual is usuallj not o\ei 2>000 The upward fluctuation of 
1000 IS Ignored, the downward fluctuation of 1,000 is adopted as a standaid 
Occasionally one sees much widei fasting fluctuations In one case we obseryed 
a fluctuation, within ten minutes, of o\er 3,000 A number of factors enter 
into this, some of which aie not controllable The total numbei of leucocytes 
m one eapillan bed may be quite diffeient from that in an adjoining bed at 
the same instant Howe\ei it has been showai that simultaneous counts taken 
from diffcicnt Angers aie the same, within the limits of normal eiroi Accuracy 
of laboiatory technique including metliod of puncture, amount of squeezing, 
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care in filling the pipette, consistent delivery of the same volume of fluid into 
the counting chamber, and accuracy in the actual counting are all factors that 
can be controlled up to a certain limit. An even distribution is most important 
and requires hand shaking of the pipette for at least three minutes. Extreme 
accuracy throughout the procedure is indispensable. 

Rinkel, likewise C4ay, find that a drop of but 500 cells may be significant. 
Since this fluctuation may be exceeded in the fasting state and since it is 
scarcely outside the limits of error in white counting, I feel that a 1,000 drop 
is a safer criterion. Joltrain believes that a drop of 2,000 cells or more is 
indicative of a shock reaction. He, however, has dealt with explosive cases 
with pronounced allergic symptoms, reactions that correspond more to those 
illustrated in Chart 5, above. A mild but definitely positive reaction which 
we so often observe would be overlooked if we adopted the criteria of Joltrain. 
For the present therefore I feel that the original standards of interpretation 
should be retained, except as mentioned, regarding the fasting level. A drop 
of between 500 and 1,000 may be designated ^‘suggestive” or “borderline”; 
one of 1,000-2,000 as positive; over 2,000 as strongly i^ositive. 

Is the test sufficiently reliable to be utilized effectively? The answer to 
this question involves a recapitulation of interpretive factors. Too Avide a 
fasting fluctuation may obscure tlie findings. I have gained the impression 
that the higher the fasting white count the more likelj^ is there to be a Avider 
fluctuation, although this does not ahvays occur. Also, the higher the Avhite 
count the more pronounced Avill be the drop in a positive response. This raises 
a question as to Avhether the requisite drop should vary depending upon the 
original fasting count. Thus, a drop of 1,000 might be required if the fasting 
count is 6,000 Avhile a drop of 2,000 Avould be required if the fasting count is 
12,000 or 14,000. On this I liaA^e as yet no final opinion. 

We haA^e seen patients who have reacted posith^ely one day, and Avho on 
the next morning still shoAved leucopenia (around 3,000). We have interpreted 
these as still shoAving a delaj^ed positive index. Since the patient is still reacting, 
one would not expect a further drop, folloAving the ingestion of another aller- 
genic food. This might also occur folloAving the eating of an allergenic food, 
even though no test Avas being done. A fasting leucopenia therefore decreases 
the reliability of the test. 

The delayed positiA’^e reaction Avill be missed Avith the routine procedure. 
The examiner should be conscious of this fact and be ready to prolong or 
repeat the test in case of doubt and especially if the final count suggests a 
beginning drop. Since 92 per cent of positive indices Avill be so Avithin ninety 
minutes this justifies simplification, but at the same time completion of the test 
at ninety minutes diminishes the accuracy of the findings. 

Foods Avliich actually cause trouble may at times give borderline and nega- 
tive indices. This is illustrated in the pork chart (Chart 6). One should realize 
this and repeat the test Avhere indicated. It is of especial interest to note that 
in the ease described, Avhen the test Avas negative the patient did not respond 
with symptoms. 
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Tlio test may occasionally be positive to a substance which does not cause 
tiouble In one case (tomato) this nas intciinetcd as a icsidiial eifect of a 
known pievions sensitization 

We lia^e luii icpeatcd tests with the same food m quite a numbei of in- 
dividuals In loughly 50 per cent the index lemamed consistently the same, 
either positne or negatne, but lu 50 per cent there 'was a change from positive 
to negatne oi vice \eisa At fiist I thought that this indicated an niheient 
weakness m the test but aftei fiuthci study I have concluded that the factor 
of ^variation was moie likely to be ni the induidual, as m the poik test, pai 
ticulaily in view of the fiet that these lepetitions wcie done on only veij 
mildly sensitive mdiMduals It is ncli knouu that peisons mildly sensitne to 
ceitain foods often may cat these foods with impunity just as fiequentlj as 
they eat them isith consequent symptoms Veiy highl> stnsitne persons with 
pronounced diops tend moie to gne similai responses each time 

The leucopeinc index is not proposed as a substitute foi other methods of 
alleigic study No one procedure can be counted upon to solve the intiieate 
problems of the objeetne diagnosis of food alleigy The index, with an accuracy 
of 81 per cent when used as a loutine piocedme or 93 pei cent wlieii perfoimed 
with utmost caie as in the case herein detailed, compaies ^eiy fa\oiably with 
tlie skin test to foods, with its ichability of 65 pei cent Howe\er, it possesses 
the disadvantage that it is most time consuming We have found it to be a 
very helpful adjunct to the skin test, using it loutiuely with a few staple 
foods, and with othei selected foods concerning which theie ina> still be special 
question 

A.ODENDUU 

The reliability of the leucopeiiic index has lecentlj been questioned^ on the 
basis of published icpoits on the gieat laiiahditj of the fasting leueocjte count 
The repoits of eight mvestigatois or gioups of imestigatois aio maishalled to 
demonstiate that thcie is such a wide noimal variation m total leucocyte counts 
that conclusions di awn thciefi om are open to serious doubt An analj sis of these 
eight studies is as follows 

It is quite tiuc that theie aie wide fluctuations m the leucocyte count, both 
fasting and postpiandial, but these occur m the aftenioon lathei than in the 
moiniug Lcucopenie index studies aie done in the morning, the patient lepoit 
mg to the office ni the fasting state at 9 o clock The study requires about 
two hours and we usually make onlj one per day on each patient 

Sabin and hei collaborators^'^ report all day studies on six peisons Their 
total ranges in white count fiom 9 to 11 v m m these six senes aie as follows 
2 000 1700 1,800 2,500, 2,500, 3 700 Taking the luteival 9 to 12 vai we 
find a widei vauatiou as follows 2,500, 3,000, 3 000, 3,000, 3,500, 6,000 The 
range tluough morning and afternoon is mueh widei, as follows 6 000, 4,700 
5200 6 000 4,300 5,000 

^ledlar’* has observed a \ arixtiou of 50 pci cent in less than half an hour 
But m lus seual counts winch were made fiom 9 to 10 am m two cases and 
9 to n m one, onh six out of a total of 59 counts showed a fluctuation of more 
than 2,000 Purtheimorc, since he was makuig Ins counts at thiee and five 
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accuracy with this simplification. I have found that we lose about 8 per cent 
in accuracy. The index, as used routinely, is therefore not 100 per cent accurate 
or reliable but even so it is about’ 20 per cent more reliable than the skin test 
to foods (scratch, intracutaneous, or both). 

I feel justified in concluding that the built of the evidence reviewed war- 
rants the statement that our interpretation of the leucopenic index, as it is 
done, in the morning hours, is consistent with the available literature on varia- 
tions of the normal white count. 
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THE LABORATORY DIAGNOSIS OF BLASTOJIYCOSIS* 


Don \ld S JLvrtin, M D , \nd David T Smith, M D , Durham, N C 


R ecent repoUs m the literatuic piovc coneiusncly that blastomycosis 
(American tjpc) is a disease which is far more common and more wide 
sptead than is generally realized The einiicai picture of geneialized infection 
with Blastmmjces deimatitidts is fiequeutly so sirailai to that presented by 
tuberculosis that the chniciau is often compelled to tuni to the laboratory to 
establish a diagnosis Slany of the cases lepoxted as blastomycosis have been 
diagnosed solely upon the find mg of the fungus in sections of organs or m 
sputum, pus, or skin scrapings fiom the infected patient Isolation of the 
fungus fiom such mateiial is frequently unsuccessful Benham^ has called 
attention to the fact that theie aie at least 10 fungi capable of causing ‘^systemic 
infections with granulomatous lesions and nhieh appeal in the infected tissue 
as roimded cells moie or less resembling yeasts ” Although the fungus causing 
Gilchrist's disease has certain definite morphologic chaiactensties in lesions 
which are practically diagnostic in the hands of one evpeiienced m their 
identification, it is obvious that confirmation by culture should be obtamed when 
cvci possible 

The isolation and identification of this fungus, a relatively simple piocedure 
foi the mycologist, frequently piesent some difficulties to the bacteiiologist 
who IS not accustomed to working with fungi and who does not have access at 
all times to the special media requiied foi myoeologic study 

We have succeeded in eultuimg the causatue organism from d cases of 
human blastomycosis and fiom a dog with spontaneous pulmonary blastomycosis 
The only media found necessary foi the isolation of the fungus were blood agar 
plates pH 7 4 and Sabouiaud’s dextrose agar slants 

The bacteiiologic pioceduies Mhich are of definite value in establishing the 
diagnosis of infection with BlastODiyces deimatitidis aie 

1 Duect mioroseopie examination of the unstained sputum, exudate, or 
scrapings 

2 Isolation and identification of the infceting organism 
3 Skin tests with killed organisms 
4 Complement fixation tests 


PROCEDURES 

Direct Micioscopic Uxanumtion — The material is fiist examined in the 
usual m anner by mixing some of the sputum, pus, oi sei apings with 10 to 20 

•Prom the Departments of Bacteriology and llediclne Duke UnhersSty Medical School 
ReceUed for puhlJcatlon January 15 103C 

Presented before the Society of American Bacteriologists December 28 1035 
12S9 
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per cent fresh sodium hydroxide or potassium hydroxide. The organisms are 
seen as double contoured round or oval budding forms usually 8 to 10 ju 
in diameter although they may be much larger. Frequently there may be 
difficulty in differentiating certain artefacts from true blastomyeetes. In these 
cases it is often advisable to make fresh wet preparations without sodium hydrox- 
ide, rim the coverslip with vaseline and allow the slide to set at room tempera- 
ture for twenty-four to foi-ty-eight hours. Blastomyeetes in pus and sputum 



Fiff. 1 — Photograph of colonies of Bldstomyces dermatxtxdis on blood agar incubated at 37“C 

for two weeks 

under these conditions frequently germinate to foi*m well-developed branched 
mycelia. 

Isolation of the Fungus — Cultures of the fungus from the eaily cases were 
obtained by planting the infected material on Sabouraud's dextrose agar. Cer- 
tain difficulties were encountered which led us to the adoption of the following 
method for routine isolation of Blastomyces dennatitidis. The specimens are 
planted by heavy inoculation on two or more blood agar plates and on several 
Sabouraud’s dextrose agar slants. The slants and some of the blood agar plates 
are left at room temperature The remaining plates are incubated at 37° C. 
All plates and slants are kept at least four weelvs before discarding, since it 
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occasionally takes this long for colonies to develop Colonies are usually 
appaxent fiom one to tuo ucelvs attei inoculation .Aledia which appear hope 
kssl) contaminated xvith bacteria oi j eastlike oiganisms should not he discarded, 
for the blastonijeetes aie often capable of growing and foimmg xecognizablc 
colonies in spite of the numeious other oiganisms pxosent 

On blood agai incubated at ST'’ C , the colonics are small and wa\y and 
do not differ gicatly in appearance from colonics of tubeicle bacilli (Fig 1) 
Aerial hjnphae do not appeal unless the cultures become \erj old or dij The 



Fjg 2 — Photograph ihoning jeastlike ct-IIs obtained from one of the colonies shown in IP'tg i 
V drop of tincture oC iodine was added to the fresh prepara Ion 



Fig 3 ^ — A Photograph of a colony of Blastotuccf definatitulis on Saboorauds dextrose 
agar Incubated at room temperature for eight dajs S Photograph of a colony of Blastomyces 
aen latiUdis on blood agar incubated at room temperature for eight da>s 


colonies aio eas'i to pick uii with an inoculating loop as theie are no mjcelia 
holding them to the medium Snieais of this material show numerous budding 
>eastlike stinctuies with occasional elongated forms resembling rudimentao 
Hijcelial elements (Fig 2) 

On Sabouiaud s de\tiose slants the orgamsm ^ppears hist as a xvhite 
mold with an abundant aernl micelium (Fig 3 (i) ^ticroscopic e\atniualioii 
shows numerous branched h\phae with lateiial coiudia and thick swollen struc 
tures resemhlmg chlami dosporcs Kaquette hjphae such as are found m cul 
tures of dermatophytes ma^ be seen (Fig 4, a) 
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On blood agar at room temperature, the fungus forms a large colony which 
is characterized by the formation of a mycelium in the medium. The surface 
gro^vth is small and slightly elevated. Radiating in an orderly manner from 
this central button’^ are the densely packed mycelial strands (Fig. 3, h). 
The colony is so firmlj'^ appressed to the medium that it cannot be picked up 
easily with a bacteriologic loop. On microscopic examination, the colony is seen 
to be made up chiefly of densely packed intertwined and curled hyphae. Conidia 
are rare, but some double contoured bodies as well as many large swollen thick- 
walled chlamydospores are present (Fig. 4, &). If the culture is allowed to 
develop further, an aerial mycelium is formed which may either be soft and 
fluffy in appearance or the projecting hyphae may grow as if twisted together 
in coarse coremiform structures. 

The yeastlike form of the organism can be maintained by subculturing 
the organisms on blood agar. After good growth has occurred, the slants are 



m Figr- 3 B stained with tincture of iodine. 


placed in the ice box until the time of next transplant. If the cultures are 
removed from the incubator and left at room temperature, aerial hyphae 
appear TOthin several days. One strain has been maintained in the yeastlike 
form for four and one-half years. Cultures kept in the moldlike stage by 
repeated transplants on Sabouraud’s medium will develop into waxy yeastlike 
colonies if subcultured on the blood agar medium. Typical colonies on blood 
agar were obtained in this way from two strains which had been kept moldlike 
for fourteen months. 

Skin Tests, — 'We have used a heat-killed suspension of blastomycetes as 
skin testing material. The vaccine is prepared by suspending some of the 
yeastlike organisms from the waxy growth on blood agar in sterile saline. The 
vaccine is diluted until the resulting suspension is faintly cloudy and is then 
heated to 60° 0. for four hours. A sample of vaccine is planted on blood 
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agai and incubated at 37*^ C foi at leabt ten dajs to insuic steiiUty Tlie 
\accittc IS piesei’\ed ivith 0 35 pei cent tiicrcsol SLiii tests aic done by inject- 
ing 0 1 c c of this suspension nitxacutanconsl) Ubuall> an aiea of erythema 
appeals about the site of mjcetion within fifteen to tweutj minutes This 
reaction, Jiowcvcr, is not specific, since wc ha\c found it in patients with othei 
types of pulmouaiy lufccUoii The cliaiaeteiibtic reaction begins aftei twcl\a 
to twent} foui horn's and leaehes its jiiaMinmii lu two oi foui dd;^s, lesemblmg 
very closely a positne tubeiciilm icactiou Occasionally the leaction piogresses 
to steiile abscess foiniation 

Complement Fixation Tests — A complement flvation test specific foi Blas- 
tomyces deiinatitidis has lecentlj bion desenhed by one of us® The antigen 
for the test is prepaicd fiom the fungus gionn for two weeks on blood agai 
at 37"* C The oigamsms fiom 2 or 3 slints aie washed oft in 3 or 1 ce of 
normal saline and ground in a mortal to bieak up the laigei clumps The 
anticomplenientaiy titei of the suspension is detei mined as follows Normal 
saline is added m such a way as to obtain dilutions of the oiigmal suspension 
repzesentiug 100 pei cent, 90 pei cent, SO pei cent, etc , to 10 per cent The 
quantity of each suspension to be tested should be dctei mined by the customary 
quantities used in the routine 'Wasseimann test in the laboiatoiy where the test 
IS to be performed In this labor atoii the pioceduie is to add 0 2 e e quantities 
of each dilution to 02 cc of salmc and 02 ce complement This mnxtuie is 
placed m the ice box foi thiee houis The lack is then warmed foi tlmty 
minutes in the 37^^ C watci bath Sensitized cells (01 ec) are added, and 
aflei thirty minutes’ lueuhation the degree of hemolysis in each tube is deter 
mined 

The suspension used in the actual test is one thud of the gieatest dilution 
which shows the least anticomplementary piopcrties The patient’s serum aftei 
niaetivation at 56° C foi twenty minutes is diluted 1-4 with salme and 0 2 c c 
qnantities added to the same amounts of complement and piopeily diluted 
antigen Fixation is carried out at lec box tempera tuie for three hours, and 
the rest of the pioeedurc is the same as used in determining the AC titei of 
the antigen The results of the test are lecoided as 1+, 2+, 3+, and 4f depend 
mg upon the degree of inhibition of hemolysis The serum and antigen should 
be controlled for inticomplementaiy piopeities by^ using double quantities 
(0 4 e c ) of exch leagcnt 

Mnioi difficulties and laiiations in the laboratory diagnosis m individual 
eases are best lUustiated by leportmg oin experiences with the following 
patients 

Case 1 -M was admitted to l)uKc Hospital with a diagnosis of metastatic car 
emoma of tJie Jung Direct examination of the sputum, ckowed occasion il jeasthke bodies, 
somo of wlueU were double eeatoured Oa Sxbounad’s medium a moderately heavy growth 
of moaiha upjyeaied seieral days after inoculation However, after two aeeks^ incubation, 
typical colonies of Blostoinyccs derwotitidis appeared and the organisms were obtained m pure 
culture by the usual plating methods :S'o ^liin tests or complement tixatioa testa were done 
The patient died and at necropsy the blastomycctcs were found by direct oxaminahaa of 
lung tissue 

^ Bloody pus Mus obtained from anctuntins abscoascs on t!io lianiJs and 

feet No double eontomed orsonisms iiero seen on direct examination, but pure cultnrea of 
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tlie fungus AN ere obtained on both Sabouraud^s dextrose agar and blood agar. Subculture to 
babouiaud’s medium failed to grow until lahed blood A\as added to the medium. Subsequent 
transplants were successful without the addition of blood Colonies on the original blood agar 
plate were subcultured on blood agar slants and have maintained their waxy growth and 
>eastlihe foim on this medium for a period of foui and one half >ears. Transplants were 
made e\ery two weeks dunng the hrst jear, and the inter\al between transplants has been 
gradually lengthened until now tlie> are subcultuied e\eiy two or thiee months. 

No skin tests or serologic studies were done The necropsy hndings m this case were 
those of extreme genoiali/ed blastomycosis iiuohing practically e\ery organ in the body. 
Blastomycetes were seen in sections of all lesions. 

Case d. — R. B. Tins patient was admitted to a sanitonum with a diagnosis of pul 
monary tuberculosis complicated by a pleural effusion. The sputum was negatne for tubercle 
bacilli by diiect examination and guinea pig inoculation, bpecimens of sputum were planted 
on Sabouraud^s medium and incubated at 57° C. A hea\y growth of monilia appeared four 
days after inoculation and the typical moldhke growth of blastomyces appeared tweUe days 
after inoculation. No skin tests or complement fixation tests were done 

Case 4 — S. D. Pure cultuies of the fungus were easily obtained by planting pus 
from the chest wall on blood agar and feabouraud^s medium, bputuni cultures re\ealed 
recognisable colonies which appeared only after two weeks ^ incubation. Skin tests were posi 
tive. Repeated serologic tests over a period of se\en months showed umfoimly positiie 
fixation of complement with his own organism as antigen as well as with antigens prepared 
from 2 strains of blastomyces isolated from other patients. Tlie patient died and extensuo 
blastomycosis was found at lucropsy. 

Case 5 — E. L. The hrst siiecimens of sijutum weie o\ei grown by aspergilh. Blastomy 
cetes, howeier, were recovered in pure culture on blood agar and Sabouraud^s media inoculated 
with pus from a subcutaneous abscess on the thigh Treatment with potassium iodide Avas 
started and after se\eral A\eeks the aspergilli disappeaied suddenly from the sputum and 
blastomycetes A\ere reeoAered on both types of media. Slun tests AAere xiositue as AAere the 
complement fixation tests with two difteient strains of blastomy cOb as antigen The patient 
died but necropsy Avas not permitted. 

Case b. — G. J. Tlus was a case of extensiAo skm blastomycosis in which numerous 
budding forms A\ere seen on section and on diiect examination of scrapings from the skm. 
On first admission to the hospital, scrapings Aveie planted on Sabouiaud^s medium and blood 
agar but growth was not obtained since tlie plates A\ere discaided because of the extreme 
degree of bacterial contaimnation. On the second adimssioii positive cultures were obtained 
only on the blood agar plates which weie alloAied to set at room temperature for tliree weeks. 
Because of the very' heavy growth of bacteria, puie cultuies could be obtained only by clipping 
the most superficial hyphae with sterile finger nail scissors and transplanting the clippings to 
fresh media. Sian tests weie negative. Complement fixation tests witli one sample of serum 
were negative with 5 strains of blastomyces. The fungus recovered from this patient fixed 
complement when mixed with the serum from Case S 

Case 7. — A. Y. This patient was admitted with six large fluctuating subcutaneous ab- 
scesses Double contoured organisms were seen on diiect examination of pus from one of 
these abscesses Because of certain m the history, one of the attending physicians 

suspected that this was a case of infection with cryptococci and not Gilchrist disease A 
fresh preparation allowed to set overnight revealed that the organisms produced deflnito 
branching mycelia in the pus Tlus observation luled out the possibility of cryptococcus in- 
fection (Torulosis). Pus planted on the routine media yielded pure cultures on all media. 
Skm tests were markedly positive and resulted in the formation of a small sterile abscess at 
the site of inyection. Repeated complement fixation tests were negative with 5 strains of 
blastomyces, including the strain isolated fioiu the patient The blastomycete recovered 
from this patient fixed complement with serums from Cases 8 and 9. 
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Case S—V S aius patient is aamutttl witJi the chmcal diaguobis of pnmarj car 
cmoma of the iuugs A spccitaen of material obtained at bronthoit-opy &)ioweU tjpieaJ 
blastomjcetes by direct examiaation and giowth uas obtuned on all the routine media liixa 
patient later had a sexere blastom^totic initction of the uterus and peritoneum Cultures 
of the peluo peritoneal organs ns neJl as the poritoneal pus ncre posituo on all routine 
media It is intercbting to note that typical colonies appeared more npidlj on the blood 
agar plates kept at room temperature A skin test ivas markedly posiU\G with subse 
quent formation of a small sterile abscess Ittpcati-d complement fixation tests over a 
period of fifteen months ha\e btcn strongly positive vsitli seven strains of bl istomjcctes in 
eluding the strain i^olited from the patient sputum 

Case y — 2? H Inoculations of spntnm, urine and pus from subcutaneous abstesies 
by the routine method jieldcd bhstonijccs m all instances Skin tests were questionable 
Complemi,nt fixation tests were positive with o strains of blastomjces Ktcropsy of this pa 
ticnt showed blast omytotit lesions in the Jungs^ subcutaneous tissues and prostate 

Cv&E iO — Bog with spontaneous pulmonarj bl istomjcoais bmears of the lung made at 
postmortem showed tjpical double contoured budding forms Cultures of tho lung on 
feabouraurf s medium itsulted in numerous colonies of mondia resembling those described bv 
Benham* as dfondia Irusei After several weeks aerial Uyphae appeiud and pure cultures 
weie finally obtained by the clipping method describe 1 undtr Case o Ko strologie studies 
were made of this organism 


SUMMABl VND CONCLUSIONS 

Tiic laboiatoiy pioeeduies of value m the diag^noiiis of blastomycosis aie 
discussed and may be summarized as follows 

The usual method of direct e\aininatioii of sputum oi pus may be supple 
mented by keeping a fiesh specimen of the mateiial at loom tempeiatuie foi 
twenty foui to foity eight horns The foimation of a blanched mycelium 
proves that a suspected structure is a fungus 

Sabouraud’s deUiose agar is valuable as an isolation medium, but cultures 
should be planted also on blood agai since some strains apparently lequire blood 
in the medium foi primary isolation 

Specimens appaientlj hopelessly contaminated with yeasts or bacteiia 
fiequently will yield colonies of blastomycetes if the cultuies are kept for three 
to foui weeks 

Pure cultuies of the fungus often can be fieed of contaminating oiganisms 
by clipping the aenal hyphac with steiile fingei nail scissois and transplanting 
the clippings to suitable media 

Descriptions and photographs of the macioscopie and micioscopic appeal 
anees of the fungus when giown on blood ogai and Sabouiaud s medium axe 
presented 

The veasthke foim of the oiganism can be maintained on blood agar foi 
as long as foui and one half yeais and fiequenth can be recoveied from the 
moldlike type of growth when subcultured on blood agar This reversion has 
been accomplished m two strains which weie m untamed in the moldlike stage 
foi foui teen months 

A positive tubeiculinbke skin test mth a heat killed vaccine piepaied 
fiom the yeastlike form of the oigamsm js obtained m some cases of blasto 
nncosis 

Complement fixing antibodies are present ui the sciums of a laige per 
eentage of patients with generalized blastomycosis 
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It has been demonstrated by tlie complement-fixation reaction that seven 
strains of blastomyces from seven cases of Gilchrist ^s disease arc closely related 
antigenically and that any one of these strains may be nsed as antigen in the 
test. This suggests that a stock strain of Blastomyces dennatitidis may be kept 
in the laboratory and used as a source of material for skin tests and complement- 
fixation tests. Tliis should be of value in early diagiiosis since isolation and 
identification of the mfecting organism may require several weelcs. 

All the procedures described above can be carried out with materials and 
media present in most routine bacteriologic laboratories. 
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SCHILLING'S HEHOGIlA]\P 


Eaiil j\Lvro Schleicher, A.B., Detroit, jMich. 


T he differentiation and enumeration of the cellular elements in a blood smear 
have become a highty technical aspect of clinical hematology since tiie publica- 
tion of Aimcth's ‘‘Neutropliilic Index’^^ (shift to left and right) and Schil- 
ling's ‘^Hemogram" methods.- 

Prom a study of articles pro and con in the current laboratory and clinical 
journals, it appears that Schilling's hemogram is favored by the majority of 
ivriters. But in spite of the fact that the hemogi’am has been found to be a 
valuable aid in clinical hematology, it seems that the method is only beyond 
criticism if modified or combined with an auxiliary method. It is not within the 
scope of this paper to discuss the various modifications suggested. It is agreed 
that Ameth's ^‘neutrophilic index" is cumbersome, and that no one laboratory 
method should be considered absolute. However, it is my contention that the 
modifications of the hemogram method as presented in the current literature are 
not necessary if a blood smear is studied in a systematic manner. 

Schilling's hemogram method has been used in this laboratory for the past 
five years, and in no case was it necessary to modify the method in order 1o 
detect conspicuous deviations of the differential from the normal. The reason 
for this lies chiefly in the early realization that only a systematic study of a 
blood smear would at all times insure a successful application of the hemogram. 
The method about to be described has as yet not failed to reveal what is termed 
by Schillingt ‘‘die biologische Reaktion einer spezifischen Krankheit." 

For those who are not well acquainted with the numerical relationships of 
the neutrophilic elements of Ameth's and Schilling’s indexes, Fig. 1 illustrates 
what is discussed in detail elsewhere.^ The maturation process of the myeloid 
cell and its numerical appearance as a neutrophile in normal blood is demon- 


*From the Anemia Laboratory, Harper Hospital, Out Patient Department. 
Received for publication, January 25, 1936 
tPersonal communication. 
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strated accoidmg to ScluUuig when 100 diffeiential Icncocjtcs have been enu- 
merated, compared with the Aiiieth nueJear index after 100 ncutiophdcs have 
been counted Shilling's designation of tlie vaiious cell typos is used 

ft IS essential to beai in mnid that t}io stud} oi a hlood smear, by whsteiex 
method, is a sampling process, and that the lesults obtained fiom the sample 
Avill bexainable in duect proportion to the aecmaey with whicli the> lepiesent 
conditions within tlio patient's peuphcial blood cueulation Piom this point 
ot vien, the manipulation of the diop of blood fxom the inomeiit it is first shed 
until it IS icad> foi micioscopic study is extremely important The original 
cell distribution must be altcied as little as possible Purthemore, the cells 
actually studied, since thej constitute but a fraction of those in the entire smear, 
must be truly leprcsentatne of the smear as a uhole To insiue this, a pre- 
limuiaij senes of approximate ratios between cell tjpes fiom widely sepaiated 
parts of the smear is necessaii , and tJiese approximate ratios wdi serve as a 
reliable cheek against tlie final detailed results 

VNEMIA LvSOIUTOf\ 

Oat F'lOent Depuriwentf Harper Ilosyital 

To — - — Dite-— 


- 7 ? 



/Pryte/Aj- \[)tutrephil t ]ndeit. - — 


■35Jf ■ ktX 


-63Z- 


Fjg: 1 — The rimcth anti SchiUms' ntutJophlhc index in noimU peilphcral blood (left and 

shift) 


Theie are as many ways of making a blood smcai and as many methods for 
the enumeration of the differential elements as theie are laboratory textbooks 
We use the so called microshde cor ei slip metliod for making "‘margin free*' 
smears as recommended bj Schilling^ Onlj ni this type of smear arc the 
erjthrocytes uell spread arrd the leucocytes properly distributed It is essential 
to keep 111 mind that the xarrous leinocjtts hare a different degree of adhesive- 
ness to glass, and it is, therefoic, of the utmost importance to have a perfectly 
clean slide and co\eislip The blood film is made on the convex surface of the 
mieioshde 

Making the Hlood Film — The blood is taken from the fingertip, which is 
wiped off sharplj unth ether, not alcohol, to make it In peiemie The fingertip is 
punctured about 5 mm deep with a lancet (7 mm long and 3 mm in width, 
Eimcr Amend, New York) The fiist drop oozing fiom the puncture or upon 
slight pressure is discarded (if no blood platelet count is wanted) with the 
ml of a clean gauze sponge Tim second smill drop is picked up with the edge 
of a No 2 eoversbp, 18 mm size Tiie co\eislip is put down about one half inch 
from the end of the microshde at an angle of 45° After allowing the blood to 
spread along the co\ci'slip edge bj adhesion, tlie spreader is pushed toward the 
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Other end of the slide with an even, quick, and sure movement, so that the blood 
follows without any crushing. An average satisfactory preparation is made from 
a drop that gives a smear extending across one-third to one-half of the slide. 

Although the making of a blood smear in this manner is somewliat trouble- 
some, the flexibility of the spreader which fits the slide closely is not only a gx'eat 
asset in obtaining a smear of uniform thickness, length, etc., but also prevents 
accumulation of myeloid elements at the margin or lymphoid cells in the central 
paii of the film. 

After the smear has been properly stained and dried, it is covered with a 
thin film of immersion oil. The slide is then placed upon tlie microscope table 
and with the low power objective, the usable area of the blood film is determined. 

Beterminaiion of the ^‘TJsahle Area.^^ — The term ‘‘usable urea’’ is defined 
as that part of the smear Avhicli shows all cells evenl}^ distributed. The erythro- 
cytes touch or slightly overlap each other on one extreme vertical margin 
and on the other they should not be more than one mean cell diameter apart.* 
Fiu'ther, the white cell elements should be well stained to make them readily 
distinguishable under low power. The area about the middle part of the 
spread should be about 2 cm. long. 'With the mechanical stage vernier these 
extreme vertical margins (as defined above) of the area are determined and 
marked in order that a restudy of the area may be possible at any time, 

A survej^ of the area is first made Avith the Ioav power objective in order to 
gain a general idea of the relationship between the myeloid and the lymphoid 
elements and a knowledge of their distribution throughout the area. Then the 
relative average ratio is calculated. For this particular procedure the eyepiece 
is fitted with a device that divides the microscope field into 2, 4, or more sections. 

Beterminaiion of the ^'TieJaiive Average Batio^^ (KAM,), — Within the 
usable area the leucocjdie relative average ratio (i.e., myeloid-lymplioid ratio) 
is determined. The normal ratio is 2 to 3 neutrophilcs to 1 lymphocjde. It must 
be pointed out that the myeloid part of this ratio includes also the elements 
coming from the reticuloendothelial system. The whole area is carefully and 
systematically gone over with tlie low power objective in such a manner that 
repetition of any section is avoided. About 20 to 25 individual fields which show 
a leucoejdic ratio approximate to that gained from the general survey, are 
studied and the cells comprising each group (myeloid or lymphoid) are counted 
and tabulated in separate columns. 

For example: 

myi:loid 

Field 1 6 

Field 2 12 

Field 3 15 

If there is any doubt as to the identity of a cell it should be determined by 
using the oil immersion objective. No cells which have been mechanically in- 
jured may be counted. From the data obtained, the relative average ratio per 
low power field is determined by adding the columns and dividing by the number 
of fields studied. 

♦This ideal "usable area” sometimes cannot be obtained when the eiTthrocyte con- 
centration is less than 2 ml. per c.mm. and marked aniso-poikilocvtosis is present. The vertical 
margins should then enclose only that area in which the red cells are not more than one and 
three times of the mean diameter apart. 


LYMPHOID 

2 

4 

5 
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Enumeraitoi^ of the precentage rehtion^lnp of the differ entml elements 
(Schilling mde\) Aftei the relatne a\eragc ratio has been dcteimmed, tlie 
actual emimeiatiou of the pexcentage lelationshipg of the diffciential elements, 
or the “mteuxal xatios/’ begins Stalling at the upper edge of one veitical 
maigin of the usable area, the low powex objective is iuo\ed aix eiitiie vcxiical 
length and, keeping the latxo in mind, fields aic chosen m winch the latio of 
mjeloid to lymphoid cells approximates the relatne average ratio oi in othei 
woids in which the relationships of cell tyjies approximate the a\erage dxstrihn* 
tioii of cell types in the xvhole area The leucoejtes m the chosen fields are 
counted and tabulated according to tjpe m individual columns The slide is 
moved several micioscopic fields in a horizontal direction and again the objective 
is moved across the blood smeai in the descxibcd mamiei, no field being studied 
twice 

When 200 leucocytes haie been counted the myeloid Ij mphoid ratio of the 
cells should be calculated If care has been exeicised, no difficulty will be en 
counteicd wlicii i caching the 200 cell limit in having the “external ratio” dove 
'^ail with the leUtue aieiage xitio Although 200 cells represent the mimnium 
number fiom which the percentage relationships of the differ ential elements 
may be calculated Shilhng and others recommend the counting of 300 to 400 
cells If the internal latios (differential count) have shifted considerably attei 
the enumeration of tlie second 100 cells from the number of the first 100 cells 
an additional 100 oi 200 cells arc necessary to stabilize the internal ratios The 
percentage lelatiouship of all the differential elements may be calculated by 
simplj adding each gioup separately and dividing by the total numbei , 200, 300, 
etc It does not mattei how many fields or how much of the entiie aiea has been 
eoveied if at the end of tlie first 200 cells the inteiual ratios aie quite stable 
and the extenial latio” dovetails with the lolatne aveiage latio found by go 
ing over the entiie usable aiei Foi example if the relative aveiage latio was 
found to be 1 6 to 1 foi the usable aiea, the external ratio should be the same 
(see Table I 1 and 2) 

Table I 
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In Table I, the exteni il latio at the cud of the final calculation dovetails at 
the end of 200 cells but the mleimal i-jtio differs horn the latw of the fiist 100 
cells Since this is an unavoidable variation, 200 cells is the miiuraum number 
to be counted befoic any calculation is made 

The final peieentages aie repoited as whole numbers If fiaetions occur 
m eithei differential gioup, these must be absoibed fiist within the myeloid 
1) mphoid group in which they occui , by adding the £i action to that cell type that 
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justifies favoritism not only from a teclinical but also from a clinical point of 
view. In other words, the cell types favored or disfavored should be judged from 
experience gained from the study of many ratio groupings, and from the knowl- 
edge of the importance of these technical changes wlien the differential pattern 
is applied to the clinical findings. 

Exile , — The first absorption is made within the myeloid-lyinplioid group in 
which the fractions occur’. Kemaining fractions which cannot be absorbed 
within the cell types of the groups are absorbed into that main group that will 
either balance the external ratio (A,B,, Table II) with the original relative aver- 
age ratio, or will b}" the gain not unbalance the ratio more than ±1 per cent. 

Table II 


Exa:^[ple op Absouptiox of Fuactions 
(The Relative Aveiiage Ratio Is 4 to 1) 
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AVith the internal, and external ratios balanced the enumeration of the dif- 
ferential is completed. On the final report the reticuloendothelial cells (mono- 
cytes) are grouped separately, thus: 


Myelocytes 0 " 

Juveniles (5 

Stabs lo 

Segmented 52 

Eosinophiles 4 

Basopliiles 1 

Monocytes 2%"^ 

Lymphocytes 20% 


^7S% 


Eeliable information is at hand as to the relative composition of the leuco- 
cytic pattern such as the presence of a neutrophilia or neutropenia, including the 
degree of ‘‘shift.” 

The “ratio of shift” based upon the R.A.E. is a short method for the 
determination of significant change within a single leucocytic group. In a case 
in which the precentage of a certain myeloid cell type is desired, the myeloid ele- 
ments may be enumerated alone, separating the various types in the Arneth or 
Schilling (see Fig. 1) fashion and supplying a calculated number of lymphoid 
cells to make up the total of 100 cells. Or, if an enumeration of the lymphoid 
elements is desired as outlined by AViseman,^ a calculated number of myeloid 
elements is supplied to make up the total to 100 cells. Any group can be singled 
out for study by merely consulting the R.A.E. Thus, if, for example, the R.A.R. 
is 4 myeloid to 1 lymphoid cell, it is readily calculated that there must be 80 
myeloid cells to every 100 leucocytes counted. Then going over the usable 
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aica sj stematicall j , fields aie chosen in whieli tiicie is an average distiibution 
of myeloid ceil types The ceils iii these fields aic ciiumeiated and 

tabulated accoiding to tjpc until the calculated number of mjeloid elements has 
been leaehed In this enumciation, any of the cell tjpes may be still fuithci 
subdivided and noted in subcolumns Thus the ‘‘stab gioup” ma> be divided 
accoxdmg to special moiphologic chaiacteiistics into two subgioups (A) the 
“band forms,” uliich lepiesent the noimal stage m deiclopracnt fiom the 
;}uveiulc to the matuic segmented foim, and (B) the degcuciatue “stab foims ” 
111 the same maunci, othei t^pes of degeuciatuc oi otheniise abuoimal neutio 
philes may be counted sepal atclj Again the iymphocjtes are not counted, but 
the numbci lequucd accoidmg to the ratio is supplied 

In order that the infoimation obtained with the latio of shift may be 
reliable, it is uell to count tuo oi thicc times the calculated number to make 
sure of a “sluft” or the iiumbei of abuoimal cell tj pes The gicatei the nunibei 
of cells counted, the more certain is the stabilization of the latios 


SUUil \IIY 

The mtioduction of Aiiicth'b “nueleai index” and Schilling's “hcmogiam” 
into clinical hematologj iciolutionizcd the method of dilfercntiation and enu 
meiation of the leucocytes in a blood smear 

The successful application of the dilfeicntial pattern, “biologic leaction to 
a specific disease,” depends chiefiy on the method of cnumeiatioii of the leuco- 
cj tes 111 a blood smear 

It IS of the utmost impoitaiice that the applied method incorpoiate thiee 
tcatures it must (!) supply a constant that insures a unifoim lehtue enumeia 
tion of the differential elements, ( 2 ) permit duplication of the final differential 
percentages at any time by any one, and theiefoie preient maiked fluctuation 
of the mj eloid lymphoid latio tint may^ nullify the fiist enumciation, and ( 3 ) 
insuie the confidence of the elmician m the \alue of the leucocy’^tie pattern as 
a diagnostic and piognostie aid He may then accept instead of reyect the data 
e\en though the findings denate gieath fiom the expected pictuic 

The method desenbed includes all of the points stiesscd, with the BAR as 
the constant Once the BAR is propcily’- deteimined, the method makes 
possible the study of diffeieut types oi gioups of leucocytes without the recount 
mg of all dilft 1 cntial cells in a blood smcai AVith the R A R mfoi nntion at hand, 
thus changes hetneen the myeloid hmphoid latio can he obtained m a short space 
of time 

Foi fntuie lefeiencc the BAR is cngiaied upon the glass slide oi lepoited 
on the laboraton sheet The method allows a technical euor of ±1 pei cent of 
the external ratio m i elation to the relative aveiage latio (BAB) 
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A MOUSE BOX POE OPEEATING ON THE TAIL^ 


Arnold J. Gelauik, M.D., New York, N. Y. 


I N GIVING injections intravenously into the tail of the mouse, or cutting the 
end of the tail in order to obtain a blood specimen, particularly when this 
has to be done at frequent iiitervals, difficulty arises wlien trained assistance 
is not at hand. 

The box herein described seems to be veiy suitable and lias given great 
satisfaction for many years in handling thousands of mice Avithout assistance. 
Pig. 1 is self-explanatory. It consists of a slide box of the usual type, 
rectangular in shape, witli the approximate measurements, 12 cm. in length, 



6 cm. in width, and 5 cm. in height. One end of the box is fixed, as is the 
roof; the other end consists of a ‘^door^’ Avhich is slid into a groove for that 
purpose. The end, the roof and “door^^ are slit sufficiently to accommodate 
the tail, and in such a manner that the slits are central and so continuous with 
one another. The mouse is alloAved to enter the box, or is pulled into it by 
the tail, Avhich protrudes from the slit in the roof. The sliding ‘‘door” is put 
in place and the tail draAvn to one end of the box or the other and held on 
moderate tension so as to facilitate manipulation and control struggling on 
part of the animal. In this manner talking of specimens of blood from the tail 
by snipping off a piece and alloAving venous oozing from the tip, or injecting 
material with a fine needle into the tail veins is greatly facilitated. 

5^1 West Seventy-Fourth Street 

♦Received for publication, October 19, 1935. 
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use OF THE POEAR DIAGRAM IN CHARTING 
INCIDENCE OP DISEASE* 


John W Williams, Cuibridgc, ilvfas 


T he object III using the polai diagxam m chaitmg nxeidence of disease is 
to affoul a means of more leadily visualizing monthly and j early occur 
rence Tint tins should be so is logical, since reineseiitation of occunence 
of diseise bj a continuous line on a encnlai ehait would thiow a pictuic on 
the retina which is itself circular Iheie is not the abiupt discontinuity which 
IS e\ident in tlie squaie and lectangulai chart In leainmg to tell time, indi 
viduals are schooled eaily m life ui giasping the significance of data ou the 
ciiculai dngram 

The diagiams in this papei are almost self evplanatoij The total monthly 
incidence for the states reporting was taken from Supplements 104, 105, 109, 
and 112 of the U S Public Health Senice Rtpoits t The zones lepicsent 
the lespective incidence for the jeais studied, the number of eases being 
plotted on the ladn repiesenting the months The points for the months of 
each yeai aie connected The outei euive lepresents the cumulative eases for 
the foiu jeais First the number of cases foi 1930 were plotted The result 
ing cuive nas then used as the base line and upon it tlie cases for 1931 were 
plotted This in tuin was used as the base line for 1932 and so on By this 
method teimed the “countour method, the lines foi the years ne\er eioss 
This obviates confusion of lines When data for additional yeais become 
available they can be plotted, using the cuive of the previous year as the base 
hue In the diagiams sliovMi, the months have not been collected for the 
numbei of dajs With laige amounts of data this uould be necessary Since 
this study IS concerned with the trend of the euives and the t>pe figure foimed 
m the seveial diseases, it was not necessaiv to coiieet for population 

On obseivmg the charts of pellagia tjphoid and paratvphoid and small 
pox it will he noted that the periods of highest ineidenee v ar> In the diagiam 
of pellagra j ou will note the hour hand is utilized to denote mmimiim meidence 
and the minute hand maximum incidence In my expei lence this emphasizes 
these data to a considerable extent The curves vary in shape and in the 
steepness with which meidence rises and falls Such factors for these and 
other notifiable diseases will be discussed elsewhere together with variation 
in meidence over a period of j ears as illustrated on similar charts The cliait 
designated pellagra, smallpox and typhoid is an example of plotting > early 


InstmnVorTeclmolo^ oc Bioloz> and Public Health Massachusetts 
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incidence of three diseases on one chart. It aids in the correlation of their 
relative frequency and the study of the type of curve of each. 

In conclusion, the polar diagram is used in statistical studies, but to my 
knowledge not in the manner or for the purpose illustrated here. The type 
of curve and the figure formed and its extent into the quadrants seem^ for 
many diseases characteristic. The simplicity of the diagrams is sufficient to 
illustrate incidence of the disease to the lait}". The cuiwes are extremely easy 
to plot, and additional data can be added for successive years. 

REFERENCE 

1. Williams, John W. ; Science 82: 425, 1935. 


THE EMPLOYMENT OP OXALATED PLASMA IN THE 
BROMSULPHALEIN DYE RETENTION TEST* 


Carl A. Dragstedt, M.D., Ph.D., and Moore A. Mills, M.S,, Chicago, III. 


S INCE the development of the bromsulphalein dye retention test as a func- 
tional test of the liver by Eosenthal and White, ^ it has gained a rather 
widespread use because of its relative simplicity Avhen compared to other liver 
function tests. During the past few years a number of workers have called 
attention to the fact that so-called reticulo-endothelial blockade may cause 
marked dye retention. In some studies on reticulo-endothelial blockade, we 
were desirous of making numerous bromsulphalein tests, and the need arose 
of making the test more rapid. It occurred to us that, if oxalated plasma 
could be used, the complete test could be run within fifteen to thirty minutes 
after obtaining the blood samples, which would greatly facilitate our work 
Accordingly, duplicate tests were run on serum in the usual way and on 
oxalated plasma in a series of experiments to test this possibility. The plasma 
technic i)roved so uniformly satisfactory, that inasmuch as we have failed to 
find any suggestion of its employment in any of the current texts on laboratory 
and clinical methods available to us, or in the current literature, we felt the 
present brief report warranted. 

The technic we have used is briefly as follows : The dye is injected intra- 
venously in the usual way, 2 or 5 mg. per kilo. At five and thirty minutes 
samples of blood are withdrawn, using either a clean dry syringe and needle, 
or a syringe and needle rinsed with isotonic potassium oxalate solution. About 
7 or 8 c.c. of blood are collected and introduced into a centrifuge tube con- 
taining a drop of saturated potassium oxalate, inverted once, and then cen- 
trifuged for fifteen to twenty minutes. The supernatant plasma is removed 
with a pipette, separated into two tubes suitable for use in the comparator 
box, one portion being alkalinized with sodium hydroxide. The readings are 

♦From the Department of Physiology and Pharmacology and the Department of Path- 
ology, Northwestern University Medical School. 
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made m tlie usual ^\n> lu 20 duplicate ei compauson icaduigb on seium and 
plasma m whiUi the peicentagc (be leteiitioiis ranged fiom 5 0 (five and 
thirty minute sample) to 80 60, compaiable leadings weie obtained in every 
ease As a mattei of fact in addition to the consideiable saving in time, the 
following advantages of the plasma technie became apparent, additional blood 
studies such as red cell counts, volume index:, etc (see Osgood et al ~) can be 
made on the same sample , and there is usually a largei amount of available 
plasma after centrifuging a given quantity of blood than tlieie is serum fiom 
a similar amount, unless a considerable time is allowed for conti action of the 
clot 

In addition to the aboie, uc haie employed a fuither modification of 
the test uhieh has proied seiviceable, wheneiei, foi example, shoitly after 
ail intiavenous injection of India ink foi pin poses of blockade, oi lu the acci- 
dent of some hemolysis, tlie plasma is not peifectly cleai Tins consists of 
precipitating tlie pioteins in the plasma uith tuo volumes of acetone, cen- 
trifuging foi fi%e minutes and making the dye reading by alkahmziug the 
deal supernatant fluid This technic is used m the rose beugal test Allow- 
ance is made foi the dilution and the readings made m the usual way In our 
hands, the leadings after acetone precipitation have tended to be about 5 pei 
cent lowei than corresponding readings on the unchanged plasma when the 
retention is maiked Traces of dye are, however, very readily lecognized bj 
this piocedme Tins technic is not suitable foi loutme use 

In conclusion, we have found the use of osalated plasma foi the bion- 
sulphaleiii leteiition test accurate, simple and rapid, less likely to fail than 
the seium techuie, and advantageous m that other blood studies can be made 
on the same samples of blood used for the test In addition, acetone precipita- 
tion of the plasma proteins has been found to be efficacious in clearing the 
plasma of ink and other blockading agents, enabling the test to be run imme- 
diately after blockading procedures 

Non —Since submitting this papei foi publication, it has eome to oiu at- 
tention that Piatt and otheis* iiave used plasma samples for biomsnlphalein 
dse \eadu\gs No leeovd of comparison with identical serum samides is gi\en 

ma^ERENOES 

1 UoAeiitlial, & M, and White, E C Ghmcal Apphcatioa of the Bromsulphalun Teat for 

Hepatic Jjimetion J A A 8i 1122, 1925 

2 0«gooa F i , Hdshins H t>, and Trotnian, P E Emform bjstem of Hematologic 

Methods lor E&e U xth Oxalated \ enoua Blood, J Lab Cun Mfj> 16 476, 

'1 Pritf 1 W VmlinfhnglMin H W,aiHei,L I , Ne^on T M , ontl ToKn^on, E O 
of Iho I i\tj Fimdion of Dogs, Am J riijsiol 102 14S, 2912 



AN mVROYED SYSTEM OF PILING SURGICAL 
REPORTS AND SLIDES* 


W. L. Robinson, B.A., :\LB., Toronto, Canada. 


B ecause of the steady increase in the number of blocks being put through 
from each surgical specimen, Ave have been obliged to change our filing 
system from that of the card with the slide attached to the present one which 
consists of an envelope containing a slide holder, and copy of the report 

(Pig. 1). 

The envelope is a standard commercial one measuring 4 inches by GVi 
inches, made of glazed laid kraft paper, Aveighing 62 pounds to the ream, and 
open at one end. The gummed flap is cut off leaving a plain open end. 



Fig. 1. 


The slide holders are made of lieaAw grayish Avhite sulphite tag, AA^eighmg 
400 pounds to one thousand sheets of 24 inches by 37 inches. These are cut 
to 5Vt inches by dYs inches. A black line is printed IY 2 inches from the bot- 
tom to mark the line of fold. At the same time is printed guiding marks for 
the stapling as Avell as the hospital name. After folding the card on the black 
line, five staples are inserted as indicated in Pig. 1, thus making a card 3% 
inches by 57s inches AAuth pockets to hold four slides. This fits quite easily 
into the 4 inch by 614 inch envelope. At the upper left-hand corner of this 
slide holder, the year is iDrinted Avith a rubber stamp. On the upper right 

»From the Depaitnient of Pathology, Toronto Geneial Ho'^pital. 

Keceived for publication. No\einber 13. 1935 

130S 




\\ 1 KCH I im/I N SI ClIO^N TI CIIMC 


1300 


hand comer, witli an automatic nunibeiing maelnnc, the paiticulai number 
of the suigical specimen is stamped The en\ elope uill accommodate three 
of these slide holdeis, thus talciiij^ caie of tuehe micioscopic sections, besides 
leaMu<? loom foi a cop;v of tlie lepoit, cliauings, and photoiuieiographs 

The envelope uitli its contents is iioiv filed in seual oidei in a steel cabinet 
of diaueis to hold 4 incli bj 6 inch caids Tiiey aie indexed under the sur- 
geon% name, the patient’s name, and also in a disease and legion file For 
this indexing the Kaidcv Msible lecoids system sei\es excellently 


THE USE OF LIQUID AIR IN COOLING KNIVES AND OP GELATIN 
FOR MOUNTING IN FROZEN SECTION TECHNIC'' 


S Cmu Wlkch, MD, Eloisi , iMich 


' I 'WO small changes uhich appeal to be impio\emeuts iii tlic usual tiozeii 
* section technic ha%e been put into opeiation The fiist is to immeise the 
miciotome knife in liquid air lu a tlicimos bottle immediately before using 
It takes five minutes to vaim up to thaAving iempeiatuie and has simplified 
the piocediue Liquid an tempeiatiue has no damaging effect on the knife 
TJie second point is the use of 10 pei cent gelatin solution instead of 
glyceiin foi mounting Fenei au bubbles aie tiapped uith this method 


•iioin ih* Huim, Hosjitil uil Itiflinun 
M* iJciiK IS |i iitiiunt of lh\suIofe,> 

Uccchtcl for iKibllcition Octobci «(» 103) 
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DEPARTMENT OF REVIEWS AND ABSTRACTS 


Robert A. Kildufee, M.B., Abstract Editou 


THYROID FUNCTION, Total Blood Fat Detenninatiou as an Index of, Chamljerlain, C. T., 

JacolDS, S., and Entler, M. F. Am. J. M. >Sc. 191: 07, 1030. 

The authors do not suggest that determinatiou of the total lipoids should supplant any 
method used at the present for the study of metabolie disorders; rather it is offered as a 
valuable addition. They feel tluit it 'Will afford as inueh information as will determinations 
of plasma cholesterol in that it is consistently elevated above the normal 700 mg. per 100 
c.c. in hypofunction of thyroid and generally below 400 mg. in hyperthyroidism. In mild 
cases of hyper function it is apt to be between 400 and 500 mg. at which level the diagnostic 
import is questionable. It is not materially affected by any other endocrine gland disorders, 
except diabetes, as long as the thyroid is not demonstrably involved. 

It is exceptionally of value in those patients for whom the determination of the basal 
metabolic rate is not feasible. 

The depression of the basal metabolic rate following admiuistratim\ of iodine, siicli as 
Keans has shown to be a routine diagnostic test for hyperthyroidism, is paralleled by the in- 
crease of total lipoids. Conversely, its failure in response to iodine is regarded as of sig- 
niffcant negative value. 

CRBATINURIA, of Infancy and Childhood, Marples, E., and Levine, S. Z. Am. J. Dis. 

Child. 51: 30, 1936. 

A study of physiologic creatinuria and the influence of extraneous factors on sudi 
creatinuria was made on eight normal infants aged from three weeks to seven mouths. The 
composite data were collected from a total of one hundred and twenty -nine days. The results 
may be summarized as follows: 

AH the infanta excreted creatine in the urine, the creatine coefficients (mg. of nitrogen 
per kilogram of body weight in twenty-four hours) varying from 0.3 to 5.14. The average 
value for infants over one month of age was 3.S9. The coefficients ranged from 3.74 to 5.7S, 
with an average of 4.03, The total creatine coefficients (creatinine plus creatine) ranged 
from 4.82 to 10.5 with an average of S.S6 for the group of infants over one mouth of age. 
With few exceptions the total creatine coefficients fell within the range of coefficients for pre- 
formed creatinine established for adults. 

Age appeared to have no influence on the excretion of creatinine within the limited ago 
range studied here (three weeks to seven montlis). Premature infants excreted practically 
no creatine, and this was also true for some very young full-term infants, 

Greatinuria of infanta could be diiuinished by feeding diets low in protein but of ade- 
quate calorie value. It could be increased by feeding diets high in protein. The excretion ot 
creatinine was not materially affected by these changes in diet. 

Infants have a low tolerance for ingested creatine. Prom 55 to 05 per cent of the 
amount ingested was excreted in the urine as creatine in the first twenty-four hours and 63 to 
82 per cent in forty* eight hours. 

The ingestion of amino-acetic acid increased the spontaneous creatinuria of infants 
but had no effect on the excretion of creatinine. Only a small fraction of the ingested 
amino-acetic acid was represented in the extra creatine excicted, and tlierc was no specific 
quantitative relationship between the amount of amino-acetic acid ingested and the extra 
creatine excreted. 
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The effect of withdrawal of available aimno acetic acid from the bod^ by diacrting it 
to the formation of hippunc acid for detowfication of benzoic acul was studied The ingestion 
of sodium benzoate causes an initial increase m creatmuria, duo perhaps to the increased 
protein metabolism caused bj the benzoate, followed b> a dccrea'^c to bUow the forepenod 
level 

OEEEBROSPINAL riiUID, Comparative Dextrose Content of Lumbar and Cisternal, 
Levinson, A., and Cohn, D J Am J Dis Child 51 17, 3‘>‘h> 

A study has been made of the comparative devtrose content of the lumbar and tlwj 
cisternal cerebrospinal fluid obtained from nonmcmagitic and meningitic pitmats and troni 
normal dogs 

la nonmeningitic patients the devtrose content of the cisternal fluid n is found to be 
either equal to that of the lumbar fluid or aUghtlj higher The dextrose content of the lumbar 
fluid of those patients in whom no pathologic change m the nervous system was found aver 
aged 57 mg per hundred cubic centimeters, and that of the cisternal fluid 60 mg The re 
suits on normal dogs were suiular to those on hunun beings 

la patients with tuberculous meningitis and in untreated patients with meuingocoeeic 
meningitis, the dextrose content of the lumbar fluid was alwajs reduced Tlie devtrose con 
tent of the cisternal fluid, while usually lower than normal, was not as low as that of the 
lumbar fluid In some instances the dextrose content of the eisttrnal fluid was within the 
normal range, even though dextrose was ibsent or very little was present in the lumbar fluid 
In patients with meniagoeoccic meningitis after scrum treatment the values for dextrose in 
the cisternal and lumbar fluid were much closer to the normal th m the values found for un 
treated patients, and the differences between the levels m the two fluids were smaller 

In the majontj of a limited senes of fluids from patients with nonmeningoeoceic purulent 
meningitis, particularly of the pneumococcic and streptococcic t^pes, there was a very low 
amount of dextrose or none m the cisternal as well as m the lumbar fluid 

DeternundtiOTis of the dextrose content of the lumbar fluid are more reliable for the 
diagnosis of meningitis than determinations made on the cisternal fluid because the dcxtTOi>e 
content of the cisternal fluid is seldom reduced as grcatl> as that of tlie lumbar fluid 

TUBERCLE BACILLUS A Glycerol Free Medium for, Henley, BE Am O' Tuberc 32 
724, 3936 

During the course of studies of the biology of the tubercle bamllus in these laboratories, 
a medium lias been do vised which contains neither ammo acids nor gljterol, but which never 
theless affords an abundant growth of the human tjpe of the organism Since a medium of 
this tape ma> be of value to those engaged in the study of the metabolie proctssis of tlie 
tubercle bacillus the following notes arc presented 


Ammonium maHtc 

32 53 

gm 

Dipotasaiuni phosphate 

180 

gm 

Sodium citrate 

0 75 

gm 

^fagne»^um sulphate 

150 

gm 

Ferric citrate, scales U S P VIII 

0 30 

gm 

Dexti ose, of the grade known as Cei close 

80 00 

gm 

"Water distillel, to make 

1 000 00 

c c 


rnEPinarioN op jifjmuw 

The ammonium nnlate is prepared bv dissolving 10 gm of mabc acid (grale known 
as “Pood Pure ») in about 500 c c of distilled water tmmonmni hvdroxide, CP la added 
to the solution until this as neutral to litmus The other ingredients of the medium are then 
added in the amounts and order given in the formuli Fach compound is dissolved complctolj 
before the luxt ih tdih 1 Thi uquin 1 imomit of Line ittrit is bs-^oUtd lu hot water 
before It IS idikd to llie solution 

Thee mphti I tm hum la plact I m 3dh cel rkmiuver fla'dvS lOi) t c p i flisk, ml is 
Mirili? I U Initiug imkr 30 to Id \ tmds» steam j retail ro for twuitv mmutes or dtenii 
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lively, by heuting in llowing steam for thirty, twenty, and fifteen minutes, respectively, on 
each of three successive days. Heating causes a lowering of the pH value j hence, excessive 
heating must be avoided. The pU value of tlie sterilized medium should not be lower than 
0.0. It is possible and desirable so to prepare and sterilize the medium that the pH will be 
not lower than 0.4 nor higlier than 7. 

The sterilized medium is inoculated with seed from vigorously growing cultures not 
more than fourteen days old, and the inoculated medium is incubjited at 37.5° C. 

Growth starts slowly, requiring four weeks or longer to reach 0.50 gm, dry weight of 
bacilli per 100 c.c. of culture medium, but, once started, it continues steadily and reaches 
a maximum about the eighth week. The greatest weight thus far obtained is 1.82 gm. per 100 
c.c. culture fluid, and the average weight of bacteria in mature cultures is approximately 1,00 
gm. per 100 c.c. As with other media, the weight of bacteria reaches a maximum and then 
tends to decrease. Growth is not always uniform, since differences in weight arc frequently 
found between two or more cultures of the same age and batch. 

BLOOD, Puncture of Spleen in Diseases of, Perles, S. Paris med. 25: 217, 1935. 

The following is the normal ‘‘splenogram’^: 


Neutro])hilic polynuclears 

20 to 307o 

Eosinophilic polynuclears 

l7o 

Basopliilic polynuclears 

rare 

Typical lymphocytes 

50 to G0% 

Medium mononuclears 

10 to 20% 

Monocytes 

5 to 107o 

Plasmocytes 

1 to 2% 

Normoblasts 

0.20% 

Naked nuclei 

numerous 

Background, thick, sometimes granular 


Erythrocytes, normal 


Platelets, very numerous 



ANEMIA, Absorption, Storage, and Elimination in Experimental, Hahn, P. P., and Whipple» 

G. H. Am. J. M. Sc, 191: 24, 193G. 

3?eserYe iron storage in the dog can be exhausted during two to three mouths by a con- 
tinuous anemia with hemoglobin level maintained at one-half to one-third of normal. Given 
this elimination of reserve iron we may attempt to trace iron given by mouth or vein. 

A rapid turnover of iron is the conspicuous feature of the experiments dealing with iron 
given by mouth and short feeding experiments (one to two days) give no evidence of any 
iron store in the liver. As the iron feeding experiments arc lengthened wo see a variable 
accumulation of iron in the liver, but the amounts are small and a very rapid appearance of 
the iron in matured hemoglobin is the conspicuous feature. 

The importance of blood-free organs is stressed, and other method diflicultics are dis- 
cussed. 

Parenchyma iron of various blood-free organs is relatively a constant in these dogs. 
Liver, kidney and pancreas average 1 to 2 mg. Pe per cent. The lung is a little higher, or 3 
mg. Fe per cent. The spleen is still higher, or 5 to 6 mg. Pe per cent. The red marrow ap- 
parently has the highest level of parenchyma iron, an uncertain figure but probably in excess 
of 30 mg. Pe per cent. The striated muscles actually rate with the liver and kidney, althougli 
the average for total contained iron is 3,1 mg. Pc per cent. About 1.6 mg. Pe is muscle 
hemoglobin iron, leaving the parenchyma iron as 1.5 mg. Pe per cent, 

Aluscle hemoglobin iron and muscle pareirchynui iron are inviolate stores of iron which 
are not drawn upon no matter how great is the emergency due to anemia. Conversely, i*** 
surplus iron can be demonstrated in this tissue where iron is given intravenously. 
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Iioii «kiiktiou cm Ic i-tinul to i joint «hat tlictc la iJmu'it i coihjjIUc ussition of 
Itmoglolnu pjodmtJou m i at in Uni on .i lut vtij pour m inm 

Inti ixuitms non m tlu tlo tv ^t\cu xmU usult lu Urgu btui igi lU tUt li\u uiul spttui^ 
55 to 70 i)tl cent of tlic tot^il Te gutn Ihe nnthora nc not piLpin-d to anv where the re 
mnmiog non la to he located m tlu hotl^ oi diiuls but it ctit unlj la not elinmiattd 

anemia Iiou and Its UUUzatiou m Expenmentah Whjpple, G H , and Robscheit-Eobhms, 
r S \m J M 191 11, 1JM> 

lion gixttt luti ivenou<»lj to tluvc atanil iril inonnc m luge or small doses, will bo 

rtturiied qu mtitatnclx aa newformtd UeiHOj,!obin on iht. Invis of 10 mg It-l gni hemo 
olobin 

IMun iron IS gnen b) mouth to these attuuUrl uncmio dogs the intlueace on hemoglobin 
prolnttion j 3 not pioportuniil to the umount of non ulmnustercd An optimum tios>L of iron 
(lO mg Fc per d i> for txxo weihs, or jhO nig) will gixe a net output ot ibout 5 j gni 
liemoglobm, lud this means ihout i U jier cent utihzT.tion of the iron given With lirgei 
doses the hemo„iobm output mu eases a little, md with 400 mg led ul^ the net output would 
avenge d>out 05 gm hemoglohm, or vbout v 5 per u.ut utih?atiou of the iron given bj 
IHOUtll 

Iron cont iintd in salinou biuul under cert iin conditions nmj ]>e utilized b^ these atiuntt 
dogs up to ibout 40 per cent to produtt hemoglobin Iron in the noimnl liver whui fed inaj 
show t 45 per cent utdix ition of this tissue iron 

When Intr feeding is combine'l witli iron feeding, there xa i definite sumniition effect 
When intravenous iron in Urge doses is combined with liver fording or iron bj mouth, 
there la no evidence of aummatiou 

This probabl) means tint the top functional eipacitv of the body to pioduec hemoglobin 
h IS been iexicbe<l, ibout 10 gm fnmoglobm output |er diij 

Iron <^dts »e utilized with equal facility bj the dog to produce hemoglobin when given 
\>i mouth m the ftnous, fcnie 01 lelucel state The leterniming f letor is the amount of the 
iron uietil 

The Eck fistula and aplenoctoinj lessen t!ie capiutv of the anemic dog to conseive an I 
utilize iron given b\ vein to produce new hemoglobin 

SIEICOSIS Oluiical Observations on the Pulmonary Blood Plow in, and Other Pibrotic 
Condi tloHS of the Eungs, Miller, HE im I At S i9i 334, ijji 

rho fibro’^ia in pulmonary diveisc issumes two mum foiins (a) A diffuse tjpc involving 
tho V ist cipiilarv alveolar bel aasonatcl as v lule witli pubnonaiy hypciteiisW iml ob 
served m cmphjscmv or m obstnution to the le«5ser cueuUtion (mitral stenosis k> phoseoiioais 
etc), an I (b) a cueumbiribc I m *pitthv fibrosis involving the paunch^mi anl on 
countered in tubeicuio«sis euonoma, etc In siheosis tie diffuse tv pe la piesent carlv ml the 
seeoul or patchv form ippears much Htci 

rrini a vaacuUr point of view the heart and lungs ue oue oigan, tho lungs leprcsent an 
eiioinious vasciiUr sponge of i unified vc'isei's attminiug from the Iieut and surrounded bj air 
sua through whnh gases aie ev hanged between the virudition ind the oijtaj It fltniosphtre 
With this lonctpt in imnd it is not surprising to finl tint pulmomuj disease ml conditions 
issoeiitel with m irked fibrosis remim extruv iscuiar as a rule and that when the penpheral 
vascular lung bed becomes involve 1 a concomitant state of pulmonarj inpertension ig the 
rule The heart if at ill iffeett 1 m drawn into the picture setonlanl^ either (a) bj dt 
velopmg h>pertrophv of the light ventricle is a lesponst to this lijpcrttnsion in some cases 
a< companied bv tlu terminal picture of so c died right iieart f tilure, or eke (b) the heart re 
vponds bv lUeimg its volume output as a lompensatorj reaction to an m rease in the A V dif 
fertnee this lUTenmc following is result of in interfticn e in i, is exth mge through a 
pathologic dh aUert 1 alveolar wall 

Unless earliw fvilure (longestne failure) lutenems, tin rate of pulmonary blood flow 
leinama normal in loth arterial anl vinous < ircmta in ill puimon iiy fiJnotic conditions To 
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this there ‘.ire few exceptions. As in other librotic conditions, the rate of pulmonary blood 
flow in silicosis is not deranged unless heart failure sets in. 

The rate of pulmonary blood flow is retarded in the venous cliannels in tlic presence of 
cardiac congestive failure. 

In a few instances of pulmonary fibrotic states the velocity of blood flow was retarded 
in the pulmonary arterial channels. Here the fault would appear to be in the alveolar mem- 
brane. 

CANCER, The Reaction of Spontaneous Mouse Tumors to Cystine Disulphoxide, Staff of 

Lankenau Hospital Research Institute. Am. J. Cancer 26: 554, 193 d. 

The daily subcutaneous administration of 0.00S5 gm. cystine disulphoxide to mice with 
spontaneous tumors was accompanied by tumors of lessor maximum size than those in un- 
treated controls, by a lesser maximum percentage increase in volume, by a slower attainment 
to a given volume, and by a lesser percentage of tumors attaining a given volume. The 
tumors of the disulphoxide injected mice were watery and diffuse; they had fewer cells per 
unit measure and their nuclei tended to be larger than those of controls. The anemia of 
malignancy tended to be enhanced. Body weights were essentially unaffected. A tendency 
for the injected mice to live longer than the controls was exhibited. There was no overt tissue 
pathology. 

The consistency in and between these data leads to the conclusion that proliferation 
growlli of malignant spontaneous tumors of the mouse is retarded, as is that of all other 
expressions so far encountered, by partially oxidized derivatives of the sulphhydryl group as 
here represented by cystine disulphoxide. 


Correspondence 


Two tw'elve-month Residenceships in Allergy are available with Doctors Vaughan and 
Graham in Richmond, Virginia, for properly qualified young physicians. Appointments are 
made semiannually. Completion of an intenieship, either rotating or in Internal Medicine m 
a nationally recognized teaching hospital, is a prerequisite. 

The course of training includes practical experience in the study and treatment of the 
allergic diseases as well as general training in the practice of internal medicine. Rooms and 
offices are provided but not board or laundry. In lieu of the latter, there will be a salary of 
seventy-five dollars per month. 

Residents will be required to devote a portion of their time to investigative work (clinical 
and laboratory) in the field of allergy. 

Inquiries or applications should be made to Dr. ^Varren T.. Vaughan, 201 West Frank- 
lin Street, Richmond, Va. 
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termination of cutaneous 179 
resistance test application of 43 
Carbob>tlrate diet an! insulin effect of high 
on sMnptoma and rcsplratorj me 
laboUsm chronie atrophic ai tl^ 
rltis Oa 

feedlnff blood sugar lee el after piolongod 
1142 

Carbon dioxide simple method of suppljmg 
in jars foi bacteriologic cultures 
774 { Vbst ) 

Caicinoma early cutaneous 101 ( Vbst ) 
primarj of lung 906 

of stomach diagnosis of from a fiagmtni 
of tumor obtainel during routine 
gastric analysis 836 

Catdtac output to dog attempts to appl> 
acetylene methol of determining 
3a4 

basal an I exercise method of estimating 
both 192 

Caidlolog> recent advances in 881 (B He\ i 
Caiditis rbeuniatlc with and without choiea 
fever theiapj in choiea and m 
619 

Casting and molding for medical sciences 
technic of 68 
Cell sickle 873 i Vbst ) 

white blood pltosphoilpi 1 content of c tl 
matiqn of 9o7 

Cci ebrospmat fluid 1311 < Vbst ) 

during and between attacks of migtaine 
headaches 327 ( Vbst ) 
piocaine in a method foi miciodetcrnuna 
tion of 1696 

differenltatton of 1215 ( Vbst ) 
nonspecific leactions of -v stud> of nitii 
Bordet and Ituelens mtigcn in 
complement fixation test for sjph 
lUs ll8o 

Cmchophen tntoxtcation studies in l(i47 
In treatment of chronic aiUiiitis use of 
j41 

Ciiculitjon faildtc of 104 (B Rev > 

Citiate solium — a spii ochctlcide 922 
ficihaitmn doctoi as eontnbutor to ICD 
Uitniital diagnosis of pregnancy bi det ction 
of eatim in uilne 210 
stud> of alum dlpiithcna toxoid precipitate 

test for piegnincj 966 (Vbst) 

Ciiemistrj blood elfecta of hjpcrp^texia on 
. human blood count, urine and 40fl 
Chenotaxis compaiative studies in 1017 
Chest volume expiratoij frequcnc> and s»g 
niflcance of changes of Outing 
routine measuicment of basal oxi 
gen consumption 1231 

CliUlhood iheumattsm natuial hMory of m 
Minnesota 564 

^ CholcsUiol plasma response of blood ure i 
nUiogen uiic acll an! to pai 
enteral IKei extrict 630 
— stu)ie4 of plisna pioUins ind 340 

Ciuiii ftvei thLtap\ m ami in rlitumatii 
1 vvitiiout ciiorr i 

t locJf a M^cJjfonous motor electric time 

Colon b'lciiius gioiip slow lactose fermenting 
oiganlsin belonging to i ca'«c of 
to*^ ”93*' * m a newborn infant due 

Coloni countirg appantus an automiticailv 
ixcording 207 

Coloi pliotograpli> three a method of 8 jO 


Ujioilmetne ajuh c« limit itions if by pies 
Lilt melliuds 181 

delounin iti m mu UlU itlons in. of pi isin \ 
piotelns bs 1 oiin phenol le igent 

of snum^Vdun i mo Ufi< ation of Gittn* 
bug teclinie for < 1 J 
Cemplemtiu fix ition leiction^ 

phjsiologic silincs in 106 J 
te^it foi conoiiliea i mote sensitive 308 
foi ‘ivniiill‘1 V xtudv of nonspcclfie revc 
tlon'^ of ceiobiospin il fiuids with 
Bordet and Kutlens intlg n in 

titration'? ^Inadeqtncj of present 312 
Conctetio coidi'- thoiacic duct Ijmph piessuie 
in -36 

Congenital sj piiihs 7^ ( Vbst ) 

Uuninc of will of light anterior loitlc sinus 

qC V iJs ilva 128 

Congo led list for ini> ioldosi-* an Impioved 
03 

Constitution and ai tin itis, 1022 
Copper and iron in metaboil'^m further studies 
on 111 i 

Corpuscles sheep piolongel pieservation of 
antigenic specitlcit> of associated 
with pioduction of milked increase 
in icsistance to h>potonlc solii 
tiona 942 

Couespondence 992 1216 1314 
Counts nonfilaiucnt and filament, relation of 
lUiilng i,xeitement 1145 
Counting ippaiatus in automatic ill\ record 
mg colon! 207 

Creatinurii of Infinej an! childhood 1310 
( Vbst) 

Cihmnil investigation modern 882 (B Rl\ ) 
Cfvptococci and mondiis cultur il and mor 
piiologic stu lies of isolated from 
\ul\ov iginitts and oial thrush 
1113 

Cultuiai methol for diagnosis of gonoirhea 
cmplojing diicct oxidase revctlon 
6VI? 

and morphologic studies of ciiploeoccl ind 
moniiias isolated from vulvovagin 
itis and ot U liuush 1113 
Cup food foi i Its a ronvtnlent H94 
Citologj of pleuia! effusion studied with a 
suprivitil technic 659 ( \bst > 


Dental poriapicai infections led blool cell 
sediment ition i ite in chionic sin 
Ubitis chionic tonsillitis and 1259 
Dcimatoscs allergic 8’"' (Abst ) 

Device for di>ing pipettes md other 1 ibora 
too glassw iix i simple eificunt 
an 1 inexpensive 435 

Dextiose content of lumbar and cistoinal ccic 
biO'iplnal fluid 1311 { Vbst ) 
Irgestlon of iimno ici 1 nitrogen mtlucnce 
of mei nitiogen and hemoglobin 
concentration of blood 1 
tolerance 1213 ( Vbst ) 

Diabetes melhtus blood xelmuntation late in 
37 

treatment of evaluation of hapeigbcemia in. 
438 ( Vbst ) 

Diobetic individual 4> ifclv induced fevti thei- 
ap} in a 8-0 

Diaerram polai m chaitmg incidence of dis 
ease use of 1303 

Dick test and blood agai cultures is aids m 
diagnosis of sen let fever 87 j 
( Vbst ) 

Diet high sulphur low cai boh v bate stulks 
on effect of in chionu uthiitis 
^ 1036 

Diphtiieria 141 1104 ( Vbsts ) 

Diplitiieioids streptococci that resemble sub 
acute batterlal tnlocarJUis pr i 
duccl in labbits with 1264 
Disease uvo of polai diagram in th it ting in 
culence of 1203 

Diuretic action of mereupuim 298 
Doctoi as author 32 
as contributor to clviliaitlon 169 
woman asks lOS (B Rev ) 

Dcctois and juries 223 (B Rev ) 
for and against 881 (B Rev) 
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DiinKing: foiintam foi caged aniniali>, a s itib- 
factoi>, JUST 

D\ es, effects of, on endanjcb i Iiistob tic i iii 
vitio, 102S 

D\c ictcntion test, bi onisulph Ucin, cmploi- 
nient of oxalatcd plasma m, 1J06 


E 

Eagle, Kolmei -‘Wasserniann, and Kahn pi'cci- 
pitation tests, a studj of lelative 
sensitivity and specificitj of, 952 
Editoiial, automatic euthanasia, 33^ 

oiganization m studj and contiol of iheu- 
niatic diseases, 518 
renal function tests, 989 
thoughts on the education of the public, 330 
tissue penetiation, JOD 

Education of the public, thoughts on the, 330 

(B) 

Electric fuinace, laboratory, suitable foi 
micro-Kjeldahl digestions and simi- 
lar uses, 969 

Elect! leal stimulation experiments, a con- 
venient and reliable instrument 
for, 949 

Electronegativity, cause and significance of, of 
active living tissue, 1162 
Electiopolygraph, an improved, 86 1 
Empjema, putiid, 219 (Abst.) 

Encephalitis, acute, 661 (Abst ) 

fulminating hemorihagic, 875 (Abst ) 
Encephalopathy, lead, simulation of intia- 
cianial tumor, 325 (Abst ) 
Endameba histol>tica in vitio. effects of dje^- 
on, 1028 

Endocaidltis, bacteiial, slight dextroposition 
of aoita and, 128 

subacute bacterial, pioduced in rabbits with 
streptococci that i esemble diph- 
tlieroids, 1261 

Endociine diagnosis and treatment, lecent ad- 
vances in, 736 

Entamoeba histolytica, cultures of. method of 
eliminating blastocjstis hominis 
from, 190 

Eosinophiles in rheumatic fever, behavior of, 
225 

Eosinophilia in scarlet fevei, 323, 878 (Absts ) 
Epmephiine by inhalation, administration of. 
1134 

Eiythrocjte peimeabihty, methods for deter- 
mining, 808 

Ei>throcytes m salt solution, a method foi 
measuimg fiagilitv” of, 833 
Eij throcytometer, Bock's, and technic for its 
use. 975 

Experiments, the design of 144 (B Rev ) 
Estrm in uiine, chemical diagnosis of pieg- 
nancy by detection of, 210 
Euthanasia, automatic, 332 (E) 

Excitement, nonfilament and filament counts 
dining, lelation of, 1145 


P 

Fecal stieptocorci and lactic acid streptococci 
bactenologic studies on. Ill 

Fermentation and gas production by B coli in 
simple and mixed sugars, 257 
tests, reliability of m identification of 
monilias, 1105 

Fever, rheumatic, and rheumatoid aithritis, 
relationship between, 575 
behavioi of eosinophiles in, 225 
geogiaphic distnbution of. and rheumatic 
heart disease in United States, 588 
natuie of, 551 

vitamin C deficiency in an outline of stud- 
ies 1 elating to 597 
seal let, 875 (Abst ) 

theiapy in chorea and m rheumatic carditis 
with and without choiea, 619 
safelj induced, in a diabetic individual, 
820 

in treatment of gonoirheal arthritis, 
chionic infectious (atrophic) arth- 
ritis, and other forms of rheuma- 
tism, present status of, 524 
Fibrin, dete^mation of. by Biuret method. 

Flocculation method, rapid, for diagnosis of 
s>phiUs, 934 


Floias, colonic, some ubscivations on gastiic 
anaciditv in relation to gastio- 
duodcnal and, an associated 
inernia, 1170 

fluctuations m basophilic aggngution counts 
with nicteoi ologlc alteiations, 677 

Flushing-washing appaiatus, rapid, foi laboia- 
toiy glasswaie, 942 

Flutter, auiiculai, with 1.1 lesponse, 670 

Folln and Wu's method foi sugai determina- 
tion, modification of, 1089 
phenol reagent, modifications in colorimetric 
determination of plasm i. proteins 
by, 431 

Food alleigj, leucopenic index as a diagnostic 
method in study of, 1278 

Food and beverage analyses, 443 (B Re\.) 
cup for lats, a convenient, 1194 
sensituation in intractable alleigic diseases, 
conceimng nature of, 814 

Foot, 879 (B Rev ) 

Fountain, di inking, for caged animals, a satis- 
factory, 1087 

Frozen section technic, use of liquid air in 
cooling knives and of gelatin for 
mounting in, 1309 
stopcocks, 847 

Fructosuria, essential, 770 (Abst ) 

Fungi, pathogenic, an abiidged key to species 
of, 213 

weight Joss of tubes of ceitain, growing 
on a specific medium, 785 

Fungicides, 281, 288 

Fuinace, laboiatory electric, suitable for 
imcio-Ivjeldahl digestions and sim- 
ilai uses. 969 


G 


Gas pioduction and fermentation by B coU 
in simple and mixed sugars, 257 
Gastric anacidity, some observations on, in 
relation to gastroduodenal and 
colonic fioias and an associated 
anemia, 1170 

analysis, routine, diagnosis of carcinoma of 
stomach from a fragment of tumor 
obtained during, 836 

juice, concentrated human, hematopoietic 
material in, 220 (Abst ) 
mucosa, selective elimination of neutial red 
through, 822 

Gasti oduodenal and colonic floias and an as- 
sociated anemia, some observations 
on gastric anacidity in relation to 
1170 


Gasti ointestinal manifestations of hjperthj- 
roidism, 1253 

Geogiaphic distribution of iheumatic fever 
and rheumatic heart disease in 
United States, 588 

Gingivitis and periodontoclasia, medical as- 
pects of, 698 

Gland, thyioid, relation of, to hematopoiesis, 
347 

Glassware, laboratory, a rapid flushing-wash- 
ing apparatus for, 942 

Glomerular efficiency, sodium ferrocjanide as 
a clinical test for, 102 (Abst ) 

Glucose and sucrose tolerance tests, a com- 
parative study of, 1 3 
blood, clearance, 986 (Abst ) 

GI> cerol-free medium foi tubercle bicillus, 
1311 (Abst ) 

Glycosuiia, 329 (Abst ) 
nondiabetic, incidence of, 152 

Goat serum, antiljmphogranuloma inguinale, 
a specific intradeimal test witn. 


842 

Jonococcus, 219 (Abst.) 

Jonoirhea, complement fixation test foi, a 
more sensitive, 308 

cultural method for diagnosis of, employing 
direct oxydase reaction, 650 
in male, criteria of cure of. 219 (Abst ) 
xonorrheal arthiitis, fever therapy m 

ment of, present status of, chronic 
infectious (atrophic) arthritis and 
other forms of rheumatism, 524 
Jout, pieserv'ation and microscopic examina- 
tion of nodules in, 985 (Abst) 
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Gioss spi-cmienH, })ut{ u!ok>c Ilbi xij of, 9..6 
Otoupinfc Wool in Uiftctiona 70o 

Ouaniline intoxication iction of luagnesiuiu 
in l^3b 


li 

H an I O affglutm ttion of 13 lypho&nx 662 
t Vbst ) 

Hair an I scalp 879 (B Re\ ) ^ , 4 . 

llirvartJ kjniosraplis niuscic nerve stnuulat 
ing accessorv for 869 
lectures 10a (B Uev ) 

HealtU oifcanUation quarterly bulletin of 
Eeaguc of Nations 105 (B Rev > 
Heart disease rVreumaVic scogsaphic distribu 
tion of iheninatlc fevei and in 
United States 588 
Hematologic nomenclature 172 
Hematopoiesis jclatlon of thj roid gland to 
217 

Hematopoietic function in rabbit mod ideation 
of 1>5 certain cy clic compounds 
913 

material tn concentrated human gastric 
juice, 220 (Abst ) 

Hemoglobin 770 (Abatl 
concentration of blood influence of dextrose 
ingestion on imino acid nitiogen 
urea nitrogen and 1 

values in normal adults over a period of 
time 787 

Hemoglobinoincter ‘^ahll a new diluting pi 
pette for 75^ 

Hemogram Schilling's 1296 
Hemogiaphj m diagnosis of appendicitis based 
on »t>0 cases B83 

Hemolytic streptococcus bacterlcidil action of 
iriadla cd oil of pine on 1040 
Hemophilia hlstopathologj of hematopoietic 
tissues in 323 ( Vbst ) 

Hemorrhagic encephalitis fulminating 875 
( Vbst ) 

nephritis infection and, 440 { Vbst > 

Hotel ophile antibody aiitipncuniococcus seruiji 
containing 721 
test in leuceima 878 (Abst > 

High sulphur low caibohydiate diet In chronic 
arthriti<? studies on effect of 1036 
Histology pathologic t lound tihle fop use 
m 7ff 

textbook of iOj <B Rev ) 

Holgktns disease 682 

itlology of T?** (Vbst) 

Home ti eatment of chronic irthntls bv physl 
cal therapy 497 

Human blood for tissue cultuic experiments 
a technic for obtaining 940 
Hydiogen Jon concentration eifeet of upon 
determination of calcium In blood 
scrum phosphomoK hdic acid cen 
trifugates 65 

induence of on grow tit of yeastUke or 
ganlsm*? 281 

Hvpciglycemia in treatment of diabetes eval 
uation of 438 ( Vbst ) 
perprotelnemla multiple myeloma with 327 
( Vb^t I 

Hypei pyrexia effects of on human blood 
count blood chemistry and mine 
400 

Hypu tension on clironic of nervous origin 
225 

Hyperthyroidism gastiointestinal manifesta 
Uon« 1252 
quinine test for 123 

Hypertrophic awd atrophic frheumatoid} ar 
,x. tbritis protein studies in 478 
aithritia (osteoarthritis) chronic acceler- 
ating factors in 4 48 
Hypoglycemia m newborn 439 ( Vbst ) 
Hypotonic solutions teslstancc to prolonged 
preservation of antlgemo speciflciu 
of sheep corpuscles associated with 
production of marked increase in 
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Ik U^t — new coloi test /oi sviihiks liJ« 
Ikiljs tuliruiiic pncuinonii with assuclitul 
f ital case of 11 >7 

lllitmination diikfleld in diagnosis of tuber- 
cwVoaia amV wvlvtiv VH 
lUuminator intxstinai J 23 

Immunity ml allcigy elmlCxil study of 608 
( Vbst) 

Immunologic an 1 bacterlologic studies in ar 
thritta. 453 46o 

tests In different foims of artlirltls itsuUs 
of variou'i 46a 

Impetigo contagiosa treatment for, 1214 
( Vbst ) 

Inaex Jeucopemc 811 , . % 

as diagnostic mUhod in study of food 
allergy 1278 

in vasomotor ihinltis 1371 
opsonic modiftcation of Wrights technic for 
determination of 1203 

Infants blood In healthy young 772 773 

< Vbsta ) 

Picninturi, anemia of 983 ( Vbst ) 
Inf-eetion an 1 Iiemoirhagic nephritis 440 
{ Vbst ) 

bacterial relation of to liver injuo 1047 
by gas forming anerobic bacilli 323 (Abst > 
iheumatJc m chlldien influence of tonsils 
on 609 

Infectious aisei'^es blood grouping in 70j 
Inhalation cpincphiinc by administration, 
1134 

Insulin and high caibohydiatc diet effect of 
on bviuptom*; and lespiiatory me 
tabohsm 505 

intrana*^! application of 278 
Instrument for clectiical stimulation cxperl 
ments a comenient and reliable 

949 

International Medical Vnnual 107 (R Rev ) 
Intestinal flora in newboin infants 1103 
(Ab-^t ) 

illuminator 923 

Intoxication einchophyn studies in 1047 
guanidine action of magnesium m 1226 
Intradermal test a specific with antilympho 
granuloma inguinale goat serum 

Intianasal application of insulin 278 
Introductory remarks 4 45 
loliztd oil 187 

Il t>n and copper in met ibolisjn fuitJiLr stulus 
on 1119 

anl its iitiiization in expeiinuntnl ammK 
1313 ( Vbst ) 

Il i adiated oil of pine bactei icidal act on of 
on liLinolytic sti tptococcus 1040 
Tso arigUitination influence of temper atm e 
upon on «!;ome pj acRcal a nsc~ 
quencGs of 729 


J 

Jaundice 1103 ( Vbst ) 
mechanism of 1100 (Abst ) 
obstiuctive effect of on blool platelets of 
rabbit 899 

study of 100 cases of with particular refer 
ence to galactose tolerance 217 
( Vbst ) 


K 

ICahn and Wassermann reactions alleged van 
abilities of fiom nictcorologic 
changes 9io 

l^olmcr Hassermann and Bagle piecipita 
tion tests a study of relative sen 
aitivity anl specificity of 952 
Ivklney m health and disease 10'* (B Rev > 
Kolmer V\ asserinann Kahn and Eagle precipi 
tatiqn tests a study of relative 
sensitixity and specificity of 952 
kiuegt.! umlenatured bacterial antigens prep 
aration of 30i 

Ixvinographs Harvard niuscle nervo stimulat 
ing accessory lor S69 
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la *icidoi)lHUi‘5, mt-dii foi* pKiUny, a coniiMn- 
bon of, b lb 

duij^nobis, lU I (E Kov.) 
of tinJtbiasib, boiULCb of luoi jn, 1119 
of blabtoi».\ cosib, 1*J80 
dogb, contiol of mangi* in, li09 
cltttiic luinace aiiitablo Coi niicro-KjclUabl 
digcbtionb and blndiat uses, 969 
glabswaie, a lapid dushmg-Habhjn ^ appiia- 
tiib foi, 9U 

manual. 107 (B Ke% ) 

methodb, climcal diagnosib bj, 222 (B. Rev ) 
Picket t-Thom son, annals of, lOS (B. Re\ ) 
timing device, an me\penbive, 860 
Eactic acid stieptococci, bacteiiologic btudie» 
on fecal btieptococci and, 111 
Lactose-fei menting oiganism, a case of inen- 
njgitis in a non bom infant due to 
.L slow, belonging to colon bacdiub 
gioup, 793 

Bead encepliaIopath\ , 22.') (Abst.) 

Lepiobj, Mitsuda’s skin leaction in, 771 
(Abst ) 

Leptomeningitis, tuberculous, pathogenesis of, 
1217 

Ltucemia, acute aleucemic mj eloid, complete 
tempoiaiy letovcii of long duia- 
tlon m. 1006 

diagnosis and ticatinent of, 984 (Abst ) 
dilfeiential diagnosis of, 9Sl (Abst) 
heteiophile antibody test in, S7S (Abst.) 
Leucocyte, amklopyiine and circulating, 115 ( 
concentiate, tieatment of ati opine iriieuma- 
told) aithutis with, 536 
count duung artlttcial pneumothoiav tieat- 
ment and lung expansion, bbO 
(Abst ) 

in phagocj tic tests, impoitance of. 760 
noimal lange of, detei mined weekly o%et 
an extended peiiod, 376 
cultuie, human, moiphologic sugar metabo- 
lism in, 163 

filament, nonfilanient count in appendicitis 
in cinldicn, 875 (Abst.) 
poh nioi phonuclc n neuti oplnlic. pi oduetjon 
of basophilia of gianules of, in ex- 
PCMincntal infection of lat, 1137 
leaction m tubeiculosis, 329 (Abst ) 
Ltutopenic index, 814 

as diagnostic method in studj of fooil 
alleigv 1278 

in \asomotoi ilnnitis, 1274 
Libia! \, pathologic, of gioss specimens, 926 
Lidberg paiaflin embedding o\en foi viiious 
types of tissue w'oik, adaptabihU 
of, 830 

Liquid ail m cooling knixes and of gelatin foi 
mounting m fiozcn section technic 
use of, 1309 

Li\ei cxtiact, paienteial, lesponso of bloo 1 
uiea nitiogen, uiic acid and plasm r 
cholesteiol to. 090 

leaction of noi moblastic bone maiiow to. 
335 

injui>, 1 elation of bacteual infection to 
1047 

-kidney sxndiome. fvnthei contiibution to 
261 

theiapi, paienteial, in stieptococcus pneu- 
monia, 988 (Abst ) 

tieatment, lack of effect of, on cncuHtmg 
i'eticuloc\ tes m pigeon, 660 (Abst.) 
Lobai pneumonia. 659 (Abst ) 

Low-cai boh^^di ate high-sulphui diet in chronic 
arthiitis, studies on effect of. 1036 
Lung abscess. 1056 
piimaiy caicinoma of, 906 
Lymphogianuloma mgmnale, 439, 771 (Absts ) 
cultivation of cirus of, 771 (Abst) 
lapid piesumptive diagnosi'? of, 842 
Lxmphogranulomatosis (Hodgkins disca‘*e) 
682 

bi mphonathia \ encroum it=« i elation to i cctal 
stiictuie, 328 (Ab-t ) 


2^1 

Magnesium in guanidine intoxication, action 
of. 1236 

metabolism, noimal, and its significant di— 
turbancefa. 713 


MalaUi and tubci cuiosis, daik-fieUl illumina- 
tion in diagnosis of, 121 
Mango, contiol of, m laboiatoiy dogs, 1203 
Matuiit>, sexual, age of. m 250 albino female 
rats, (Mus noivegicus atbicus, 
Wist 11 stiain), 11S2 

M o -fji uenw ild-Gicmsa in one solution, 930 
Mccl) imcal dew ice foi piepiiing tine suspen- 
sions of tubcicle btedh and otbci 
niiciooiganisms, 128 

Mechanism and significance of allcigic le- 
sponsc, theoiN conceining, b29 
^iedia for plating L, acidophilus, compaiison 
of, 818 

Medical aspects of pei lodontoclasia and gmgi- 
\itis, 698 

sciences, technic of molding and casting foi, 
6S 

^ledicine in Middle Ages, stoiy of, 106 (B 

Rc\.) 

tiopical, and clinical parasitology, 413 (B 
Rev. ) 

Meningitis, 437 (Abst.) 
acute aseptic, 141 (Abst ) 
in newboin infant due to a slow lactose-fer- 
menting oiganisni belonging to 
colon bacillus gioup, a case of, 793 
tubei culous, 87 1 ( Abst. ) 

Meicupuiin, diuretic action of. 298 
Mercuiochi ome, 110 (Abst) 

Metabolism chamber which automatically 
uiaintJiintt <t constant pai tial pres- 
sure of o\>gen, 317 

coppei and iron in fuither studies on, 1119 
magnesium, noi mal, and its significant dis- 
tuibances, 713 

moiphologic sugai, m human leucocyte cul- 
tuie, 163 
phosplioi us, 798 

icspiratoiy, elfect of high caibohjdiate diet 
and insulin on s>mptoms and, 505 
Metcoiologic alterations, fluctuations in baso- 
philic aggregation counts xvith, 677 
changes, alleged xai labilities of Kalm and 
Wasseimann leactions fioni. 910 
Miciodctei minatiofi of piocame m cerebio- 
spmal fluid, a method foi, 1096 
of sodium b> ulan^l zinc acetate method 
and titration of uranium with 
cadmium as leductant, 1198 
Micio-Kjeldahl digestions, a laboratory elec- 
ti ic f ui nace suitable foi , and 
similai uses, 969 

Miciooiganism of alcahgenes group, a hitheito 
undesciibed, 710 

Micioieaction foi seiodiagnosis of siphihs, a 
new, 1201 

Migraine headaches, cei vbiospmal fluid during 
and between attacks of, 32 i 
(Abst ) 

Mill, ball, for gi mdmg sm ill quantities or, 
1083 

Mmetal od and irradiated pctiolatiiin, bac- 
tencidal and photochemical piop- 
erties of. 26 

Molding and casting for medical sciences, 
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